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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of acronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Bibliography {NASA SP-7037
lists 338 reports, journal articles, and other documents originally announced in February
1974 in Sciemific and Technical Aerospace Reports (STAR| or in International Aerospace
Abstracts(IAA ).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research
and development in aerodynamics, acronautics, and ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citation accompanied
in most cases by an abstract. The listing of the entries is arranged in two major sections,
IAA Entries and STAR Eutries,in that order. The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citalion appearances.

Three indexes—subject, personal author, and contract number—are included.

An annual cumulative index will be published.



AVAILABILITY OF CITED PUBLICATIONS

IAA ENTRIES (A74-10000 Series)

All publications abstracted in this Section are available from the Technical Information
Service, American Insttute of Aeronautics and Astronautics. Inc., (AlAA), as follows:
Paper copies are available at $500 per document up to @ maximum of 20 pages The
charge for each additional page is 25 cents. Microfiche ! are available at the rate of
$1.00 per microfiche for documents identified by the § symbel following the accession
number. A number of publications, because of their special characteristics, are available
only for reference n the AIAA Technical Information Service Library. Minimum awrmail
postage to foreign countries is $1.00. Please refer to the accession number. e.g.. A74-11072,
when requesting pubhcations.

STAR ENTRIES (N74-10000 Serias)

A source from which a publication abstracted in this Section is available to the public 15
ordinanly given on the last line of the citation, e.g.. Avail: NTIS. The following are the
most commonly indicated sources {full addresses of these organizations are hsted at the
end of this intreduction):

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STARA citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced in issue 21, 1973, “stocked” reports, such as printed NASA
reports are priced on a step schedule ranging irregulary from $3.00 for a 1-t0-25
page report to $11.00 for 576 to 600 pages. plus $2.00 for each additional
100-page incrament. Demand print reports (those for which a facsimile reproduction
will be made to fitl orders} are priced at $4.00 for the first 20 pages plus 25 cents
for each five pages or portions thereof. These prices are not applied retroactively:
i.e.. reports previously announced at a certain price continue to be sold at that
price. If “Avail: NTIS™ without a price appeared in the citation of a NASA report
(asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges, it is recommended that for any
document announced in STAA before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See "Avail: SOD” below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from NTIS at a standard price of $1.46
iregardless of age} for those documents identified by the # sign following the
accession number {a.g., N74-100364) and having an NTIS availability shown in the
citation. Standing orders for microfiche of {1) the full collection of NT{S-available
documents announced in STAR with the § symbol, (2) NASA reports only (ident-
ified by an asterisk (*)), (3) NASA-accessioned non-NASA reports only (for those
who wish to maintain an integrated microfiche file of aerospace documents by the
“N” accession number). or (4} any of these classes within one or more STAR
categories. also may be placed with NTIS at greatly reduced prices per title (e.q..
45 cents) over individual reguests. Inquiries concerning NTIS Selective Categories

{1) A microfiche is 2 transparent sheet of film. 105 x 148 mm in size, containing as many
on B0 to 28 pagas of information reduced to micro images (not 10 éxceed 24:1 reduction).
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Avait:

Avail:

Avail:

Avail:

Avail:

: Avail:

Avail:

Avail:

Avail:

Avail:

Other

in Microfiche should be addressed to the Subscription Unit, National Technicat
Information Service.

- Deposit Accounts and Customers Qutside U.$. NTIS encourages its customers

to open deposit accounts to facilitate the purchase of its documents now that
prices vary 5o greatly,
NTIS customers outside the United States are reminded that they should add the
foliowing handling and postage charges to the standard or announced prices:
hard {paper) copy. $2.50 each document; microfiche, $1.50 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program. NTIS will add 15 cents for each title shipped.
SO0 (or GPO). Sold by the Superintendent of Documents. U.S. Government
Printing OQffice. in hard copy. The price is given following the availability line.
(An order received by NTIS for one of these documents will be fillad at the $SOD
price if hard copy 1s requested. NTIS will also fill microfiche requests, at the
standard $1.45 price. for those documents identified by a # symbol .}
NASA Public Document Rocoms. Documents so indicated may be examinad at
or purchased from the Nationai Aeronautics and Space Administration, Public
Documents Room (Room 126). 600 Independence Ave. S.W., Washington, D.C.
205486, or public document rooms located at each of the NASA research centers.
the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion
Laboratory.
NASA Scientific and Technicat Information Office. Documents with this
availability are usually news releases or informational brochures available without
charge in paper copy. :
AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listed in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklat. Science Information Available from the
Atomic Energy Commission (TID-455Q1, which may be obtained without charge
from the USAEC Technical Information Center.
Univ. Microfilms. Oocuments so indicated are dissertations selected from
Dissertation Abstracts, and are sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4.00 each, regardiess of the length
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Qrder Number as they appear in the citation.
HMSO0 Pyblications of Her Majesty's Stationery Office are sold in the U.S. by
Pendragon House, Inc., (PHI), Redwood City. California. The U.S. price lincluding a
service chargel is given, or a conversion table may be obtained from PHI.
BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, York-
shire, England. Photocopies available from this organization at the price shown
{If none is given, inquity should be addressed to BLL),
ZLDl Sold by the Zentralstelle fur Luftfahrtdokumentation und -Information,
Mumich, Federal Republic of Germany. at 1he price shown in deutschmarks (DM}
Issuing Activity, or Corporate Author, or no indication of avaifability: Inguiries as

to the availability of these documents should be addressed 1o the organization

- shown in the citation as tha corporate author of the documnent.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the

standard price of $.50 each, postage free.

availabilities: If the publication is available from a source other than the above.
the publisher and his address will be displayed entirely on the availability fine or in
combination with the corporate author line.
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GENERAL AVAILABILITY

All publicaticns abstracted in this bibliegraphy are available 1o the public through the sources

as indicated in the STAR Entries and IAA Entries sections. 1t is suggested that the bibliog-

raphy user contact his own library or other local libraries prior to orderning any publication’
inagmuch as many of the documents have been widely distributed by the issuing agencies,’
especially NASA. A listing of public collections of NASA documents 15 included on the inside

pback cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technical Information Service
(NTIS}. The annual subscription rate for the monthly supplements, excluding the annual

cumulative index. is $18.00. All questions relating to subscriptions should be referred 10 the
NTIS.
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American Institute of Aeronautics
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Technical information Service

750 Third Ave.

New York, N.¥. 10017
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England o

Commissioner of Patents
U.S. Patent Office
Washington, D.C. 20231
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Suhjdctln‘dex A‘l
Personal Author Index .. ... .. ... ...ttt isasn
Contract Number Index I » 2

'I'YPICAI. CITATION AND ABSTRACT FROM STAR

_NASA SPONSONED : : AVAILABLE ON
. DOCUMENT }{ MICHOFICHE
ACCESSION NUMBER—w N74.10038%#  Linguistic Systems, Inc.. Cambridge, Mass. +—————— CORPORATE
. ) STUDY OF HEAVING MOTION IN AIR CUSHION VEHI- SOURCE
_CLES i -
. |-r|_5_____r— G. VandeStean Washington NASA “Nov 1973 121 p refs
) T Trans!. inte ENGLISH from “Etude du Mouvement da Pilcnnement . Pu‘“c““‘?r“‘
das Vehicules a Coussin d'Air” Brussels, NT 33, 1973 97 p "DATE
: == (Contract NASw-2482) i
AUTHOR (NASA-TT-F-15106) Avail: NTIS“HC $8.256 CSCL 01C < “’"",‘;J'i'g

The behavior of three types of ground effect machines
expanencing oscillations in vertical translation with no gitch, roll,
or yaw was studied. The configurations of the ground effact

gg"or::g machinss'arg described. It is shown that the two important “:J:
movements in the problam ate heaving and pitching, as yaw -
has virtually no effect of the performance of the vehicle. Preliminary
REPORT. tests showed that for all three types of vehicles, the transient
NUMBER state i in general an oacillating one. similar to a dampad
sinusoid. Author
TYPICAL CITATION AND ABSTRACT FROM 1AA
NASA SPONSORED ' . . AVAILABLE ON
DOCUMENT r MICROFICHE
ACCESSION ————=ATA-10798 * # Effect of anisotropic turbulence On 200" g W TITLE
NUMBER : dynamic aoise. M._Goldstein and B. Rosenbaum (NASA, Lewis a——a
' : : Wﬂand. Ohio). Acoustical Society of America, 4—-—7
AUTHORS Journal, vo!, 54, Sept, 1873, p. 630-646. 23 rels. —— AUTHORS'
‘ : A model based on Lighthill's theory tor predicting aerodynamic AFFILIATION
noise from a turbulent shear flow is developed. This model is a )
generalization of the one developed by Ribner. It does not require TITLE OF
that the turbulent correlations factor inta space and time-dependent —— PERIODICAL
' parts. It replaces his assumption of isotropi¢ turbulence by the more '
! realistic one of axisymmetric turbulence. In the course of the PUBLICATION
analysis, a hierarchy of eguations is developed wherein each DA

succeeding eguation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications of the model for jet noise are discussed. It is shown that
- for the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstreamn, {Author)

viit
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IAA ENTRIES

ATAAN20TY .
o isolated sweptback aerofoll with two ‘paraile) side-walle. Y.

Tanids and Y. Saito. Tokyo, University, Institute of Spece and -
Asronsutical Science, Bullstin, vol. 8, July 1973, p. 763-793. B refs..

n Japanese, with sbstract in English.

Results of a study of an isolated swept-back airfoil spanning the
spece botween two parafiel side walls, in which the static pressure
distribution over the airfoil was measured and the flow pattern on. its
surface was visualized. The study was carried out for airfoils with
sspect ratios of 1, 2, and 3 and sweep-back angles of 0, 30, and 45
deg respectively. It is found that in the range of small angles of
attack the spanwise variation of the pressure distribution on the
sirfoil is Jerge for small aspect ratios and large sweup-back angles, but
the local Yift i3 almost constant over the whole span. As the angle of
sttack increates, the stailed portion due to leading-edge separation
spreads from the downstream to the upstream side of the swept
sirfoil. Whan the aspect ratio and the sweep-back angle are both
iarge, & so-called part-span vortex is ohserved crossing disgonally over
the sirfoil. The total lift changes gradually as a function of the angle
of sttack, although the local lift tends to increase abruptly just
before falling into statl. AB.K.

AT812078 4 An earth resources aircratt facllity. J. Plevin

(ESRO, Spece Applications Div., Neuilly-sur-Seina, Hauts-de-Seine, -

Erance). (British Interplanetary Society, Symposium on Earth
Otservation Satellites, University College, London, England, Apr.

1012, 1973} British Interpisnetary Society, Journal, vol. 26, Dm

1973, p. 728-741. Brefs. o

Description of an earth resources aircraft facility {ERAF} fitted
with a wide range of advanced remote sensing instruments, which
could provide the central component for a preparatory progiam
ceatered arcund airborne remote sensing platforms. ERAF, a¢ a
European project, would complement existing national aircraft
facilities available commercially or through government agencies,
which are, st present, usually relatively small aircraft fitted with
simple paylosds such as multiband camerss and thermal IR line
tcanners. - - JR ' © {Author)

A74-13001
flutter. G. Sander, C. Bon, and M. Geradin (Ligge, Université, Lidga,
Belgium). /ntamational Journal for Numerical Methods in Engineer-
ing. vol. 7, no. 3, 1873, p. 379-394. 28 refs.. )
Development of a new approach to the applicatian of the finite
slemnent method to the analysis of the supersonic flutter of a flat thin
plate subjected to in-plane stresses during bending. The proposed
spproach consists in representing the unsteady aerodynamic forces

Experimental study on the characteristios of |

Finite element snalysis of supersomic panel -

69

) dqrqping into account.

- graphically.

by finite elements - ie., digctly in terms of the géneralized
displacements used as unknowns, The resulting advantage is an
increased fléxibility and generality in the structurai configurations
that can be treated. The acrodynamic forces are evaluated, using the

. linearized piston theory, toliowing the line first presented by Olson

{1967} The proposed method is:based on the use of a purely
compatible, conforming quadrilateral plate bending finite slement.
The algorithm of the bi-iteration used to compute the complex
eigenfrequencies arising in this problem ' is’ dpsc"ribéd, giving due
attention .to the problem of correctly ‘wking the aerodynamic
. AB.K.
AT4-13017 World-wide Navy program controls aircraft
contamination. M. H, Margolis (RCA Service Co., Springfield, Va.}.

Hytirautics end Preumatics, vol. 26, Nov. 1973, p. 105-108.
An investigation shows that hydraulic pump and seal life is

. directly related to the level of hydraukic fluid contamination,

involving particulste matter smaller than 15 microns. Excessive
contamination is found to effact servovalve performance and service
fife. Five-micron absolute filtration significantly increases pump and
seal life, and overall system reliability. 't is pointed out that
personnhel indoctrination and special maintenance training is essential

. to effective contamination control. G.R.

A24-13028 # Loeation of gircraft by an scoustic mathod. H.
Kobatake, Y. Ishii, and J. Tgarashi. Tokya, University, Instituee of
Space and Aeronguticel Scignce, Bulletin, vol. 9, Oct. 1973, p.
854-8680. In Japanese, with abstract in English.

Description of studies carried gut on the messurement of
aircraft pasitions at close range by applying correlation analysis of
sircraft noisé measyred by spaced microphones. The acoustic path
ditference between two microphones is determined from the peak of
the cross-correlation function of the noise signels picked up by the
microphones, vielding the eievation angle of the gircraft. Elevation
angles measured at two points of obsarvation determine the crossing
point of the aircraft flight path on the vertical plane encompassing

‘tiva two points of observation. Effects of meteorological factors

which influanca sound propagation are also examined. T.M.

A74-13081 Distribution of turbulent kinetic snergy in the
wake. of an airfoll in detached flow {Répertition de Vénergle
cinftigue turbulente dans le sillage d'un profil en écoulement
décollé). P.-E. Lemonnier and L. F. Tsen {Centre d'Etudes Adro-
dynamigues et Thermigues, Poitiers, Franca). Acaddmie des Sciences

* {Paris), Comptes Rendus, Série A - Sciences Mathématiques, vol. 217,
“ nio. 18, Oct. 22,1973, p. 813-815. In French, ‘

The tests were carried out in a subsonic Eiffel type wind. tunnel
the converging section of which was immediately followed by a plane
diffuser with a half angie-at the peak of about 3 deg, and ane maeter
in length. The airfoil section, consisting of a flat plate with a rounded

" leading edge and swept back trailing edge, was mounted on the wall,

the leading edge baing in the immediate vicinity of the beginning of
the diffuser. The maximum velocity of the clear flow was of the
order of B0 mysec. Exploration of the wake was carried out

~ systemstically by a Pitot tube and a crossed wira anemomaeter. The

evolution of characteristic speeds and thicknesses, and distributions
of the mean speed and of the turbulent kinetic energy are shown
: F.R.L.



A74-13048

AT4-13048 Thaoretical analysis of the noise characteristics
of an ejector jet. 0. Tirumalesa {Rohr Industries, Inc.,, Chula Vista,
Calif.). Journal of Sound and Vibration, vol. 30, Qct. 22, 1973, p.
465-4871, 22 refs.

Review of a theoretical analysis of the noise radiation from an
ejectar performed with the aid of techniques based on Green's
function. 1t I8 shown that convection effects of sound sources and of
umiiorm axial fiow in the ejector introduce considerable modifica-
tions into ths analysis, M.V.E.

A74-13094 Vibrations of asymmetric rotors supported by
asymmetric bearings. T. lwatsubo, (Minchen, Technische Universitat,
Munich, West Germany}, A. Tomits (Hitachi, Ltd., Hitachi, Japan),
and R. Kawai {Kobe University, Kobe, Japan). /ngenieur-Archiv, vol.
42, no. 6, 1973, p. 416-432. 12 refs. '

In this paper the vibrations of an asymmetric flexible rotor

supported by asymmetric bearings is theoretically analyzed by using

Galerkin’s method and the perturbation method, and numerically
calculated, The effects of the asymmetries of the rotor and the
bearings and the changes of the main instability regions and the
ultraharmonic resonance due to the external and internal dampings
are investigated. The experimental tests are performed on a smaller
laboratory modef in order to verify the validity of the theoretical
results. The following results are obtained; the instability regions
divide into two ones by the fack of the symmetries in the rotor and
the bearings. The ultraharmonic resonances appear at fractional
values of the main critical speed. The character of the internal
damping is changed by the magnitude of the asymmetries of the
rotor and the bearings, {Author}

A7413131 % # Ctassical study of rotational excitation of a
rigid rotor - Li/+f + H2. 1} - Correspondence with guantal results. R.
A, LaBudde and R. B. Bernstein (Wisconsin, University, Madison,
Wis.). Journal of Chemicst Physics, vol. 59, Oct. 1, 1973, p.
3687-3601, 33 refs. NSF Grant No. GP-35848X; Grant No.
NGL-50-002-001.

Further classicat trajectory calculations of the rotational excita-
tion of H2 in collision with Li{+} have been carried out in order to
assess several alternative classical-quantal correspondence redation-
ships, The results are comparad with exact quantal cross sections
computed for the same modal system by Lester and Schaefer (1973).

{Author)

AT413152 # Suparsonic flow shout slzb delta wings and
wing-body configurations. C-W. Chu {({Northrop Corp., Hawthorne,
Calif.). Journal of Spacecraft and Rockets vol. 10, Nov. 1973, p.
741,742, 7 refs.

The three-dimensional characteristics algorithm previously de-
scribed by Chu [1972) is applied to calculate supersonic flow fialds
aver a 70-deg slab delta wing ahd Space Shuttle wing body
configuration. The presented results show that the algorithm and the
associated computer program offer a valuable numerical tool that
provides inviscid solutions for boundary-ayer analyses and can
determine complete super/hypersonic flow-fields as input to design
of giobal glidars, Shuttle Orbiters or similar vehictes. M.V.E.

A74-13164 A direct method for linear dynamical prob-
lems in tontinuum mechanics with random foads. F. ¥. M. Wan
{MIT, Cambridge, Mass.). {/ntarnational Congress of Theoretical and
Applied Mechanics, 13th, Moscow, USSR, Aug. 1972} Studies in
Appliec Mathematics, vol. §2, Sept. 1973, p. 258-276. 10 refs.
Army-supported research.

Linear dynamic problems formutated as initial boundary value
problems in finear partial differential equations are examined. The
application of method proposed by Lin {(1967) for linear
time -invariant discrete dynamic systems to tha solution of such finear
dynamic problems is described, and its effectiveness for the first- and

second-order statistics is demonstrated, using a nonsalf-adjoint
nonseparable equation with variable coefficients (describing the
dimensionless blade dlsplacements of a lifting rotor in forward Hight)
& an example. VP

AT413176 # tnfluence of the atmosphers in the fall of
bodies into water (Viiianie atmosfery pri padenii tel na vodu). lu, L.
lakimov. Aksdemiia Nauk SSSR, lzvestiia, Mekhanika Zhidkosti §

. Gaza, Sepr..Oct. 1973, p. 3-6. In Russian,

The mechanism by which the atmosphere affects the pattern of
the entry of 2 body into water is examined, The self-similar nature of
the jets of spray is revealed, and estimates of the aerodynamic forces
acting on the jets are obtained. The estimates explain qualitatively
the behavior of liquid as a function of atmospheric density. VP

A7A13179 f Nonuniqueness of the solution to the problem
of viscous interaction on an axisymmetric body {Needinstvennost’
resheniia zadachi o viazkom vzaimodeistvii na osasimmetrichnom
tale), V. P. Provotorav. Akademiis Nauk SSSR, I2vestiia, Mekhamka
Zhidkosti i Gazs, Sept.-Oct. 1973, p. 41-47. 7 vefs. {n Russian,

The solutions of the eguations of a hypersonic boundary layer
on an exponential slender amsymmetnc body {exponent = 3/4) are
analyzed with allowance for the interaction with inviscid flow. It is
shown that in this case, the boundary layer equations have solutions
that differ from the selfsimilar solution for the flow past a
semiinfinite body. The solutions obtained are analogous te the
strongrinteraction solutions for a plate or a delta wing. An
asymptotic solution is obtained for the case where the interaction
parameter tends to zero. v.P.

AT4 13183 4 Investigation of the characteristics of flows
past plates at large angles of aitack (Issledovenia osobennostei
obtekaniia plastinki pri bot'shikh uglakh ataki), S. M. Belotserkavskii
and M. L. Nisht, Akademifa Nauk SSSR, fzvestila, Mekhanika
Zhidkosti i Gaza, Sept.-Cct. 1973, p. 110-116. 10 refs, In Russian,
The method of discrete vortices proposed by Batotserkowskii
and Misht {1972} is apblied to a detailed analysis of the separated
flow past a plate of infinite span at angles of attack ranging from Q@ to
90 degrees. The flow pattern, obtained on the basis of an ideal fluid
madel, reveals the characteristic features of separated flow. [t can be
seen how the initially continuous vortex sheet disintegrates with time
into vortex configurations of the type of Karman streets, The suction
forca is absent, while the lifting force and drag can be determined as
the carresponding projections of the narmal force. As flow separa-
tion develops, the flow varies periodically with time, The period and
amplitude of the normal-force fluctuations increase with increasing
angle of attack. V.P.

A74-13188 # Investigation of heat transfer at the surface of
a two-step wedge in supersonic flow (Issledovanie teploobmens na
poverkimosti dvukhstupenchatoge klina v sverkhzvukovom potoke).
V. A, Bashkin, N. P, Kolina, and A, la. lushin. Aksdemiia Neuk
SSSHR. lzvestiis, Mekhanika Zhidkosti i Gaza, Sept.-Oct. 1973, p.
158 163. 6 refs. In Russian,

The boundary layer at local high-curvature portions of an
aircraft surface in a low-density flow was studied using » wedge
whose taper formed a break toward the tip. The distribution of static
pressure and local heat flows was measured at the symmetry plane of
the wedge The shear stress distribution and the distribution of local
heat flows was studied as a function of the taper within the:
framework of classical laminar boundary layer theory. The experi-
mental data and the results of the numerical’ integration of the
boundary layer equations are diagrammed and discussed. V.P.

ANM-13243 # The reduction of gas turbing idla emissions by
fusl zoning for comprassor bleed, T. R. Clements {Unived Aircrait
Fiorida Research and Development Center, West Palm Beach, Fla.).
American Society of Mechanical Engineers, Winter Annusl Meeting,



Detroit, Mich., Nov. 11-15, 1973, Paper 73-WA/Aero-1. 4 p.
Members, $1.00; nonmembers, $3.00.

" Two methods of reducing the idle emissions of gas turbine
engines have been investigated. The methods were {1} fuel zoning,
whereby a portian of the fuel nozzles were shut down and all of the
fuel passed through the remaining nozzles and {2} larger than normal
compressor overboard bleed, Both methods operate on the fact that
a combustor's efficiency increases as the fusl/air ratio is increased
from idle to full power conditions. Fuel zoning increases the local
fuelfair ratio making those portions of the combustor which are
operating more efficient, This method has been shown to reduce the
idle emission of total hydrocarbon by 5 to 1 in a double annular
combustor sized for a large augmented turbofan engine. Operating
with a larger than normal compressor overboard bleed allows
increasing fusl/air ratio without increasing idle thrust. By using this
method in 8 JTIC-7 engine a reduction of 2 to 1 in the emission of
total hydrocarbon was demonstrated. [Author}

A74-13244 % ¥ Advanced technology for reducing aircraft
engine pollution. R. E. Jones (NASA, Lewis Research Center,
Cleveland, Ohio). American Society of Mechanical Enginecrs, Winter
Annual Meeting, Detroit, Mich., Nov. 11-18, 1973, Paper 73-
WA/ Aerc-2. 6 p. 16 refs. Members, $1.00; nonmembers, $3.00.
NASA-sponsared research.

The propesed EPA regulations covaring emissions of gas turbine
engines will require extensive combustor development. The NASA is
working to develop technology to meet these goals through a wide
variety of combustor research programs conducted in-housez, by
contract, and by university grant. In-house efforts using the swirl-can
modular combustor have demonstrated sizable reduction in NO
emission levels. Testing to reduce idle polfutants has included the
modification of duplex fuel nozzles to air-assisted nozzles and an
exploration of tha potential improvements possible with combustors
using fuel staging and variable geometry, The Experimental Clean
Combustor Program, a large contracted effort, is devoted to the
testing and development of combustor concepts designed to achieve
a large reduction in the levels of all emissions. This effort is planned
to be conducted in three phases with the final phase to be an engine
demonstration of the best reduced emission cancepts. {Author)

ATA13245 # A similarity parameter for scaling dynamic
inlet distortion. M. T. Moore and J. E. Lueke {General Electric Co.,
Cincinnati, Ohio). American Scciety of Mechanical Engineers, Winter
Annual Meeting, Detroit, Mich., Nov. T11-15, 1973, Paper 73-
WA/dere-3. 6 p. Members, $1.00; nonmembers, $3.00. Contract No.
F33615-72-C-1763. AF Project 3066; AF Task 11.

A similarity parameter suitable for use in both analog and digital
analyses of time-dependent inlet pressure distortion data is propased.
The similarity parameter facilitates prediction of full-scale time-
variant pressure distortion levels from scale-model inlet dynamic data
when usad in conjunction with the Method D distortion paramaters.
Consistent selection of frequency bandwidths in filering the
fluctuating pressure signals for an instantaneous distortion analysis
and the production of similarity ratios for dynamic-to-steady
distortion levels in inlets of different types and sizes can be achieved
by using the parameter. V.Z

A74-13246 * } Some stability and control aspects of sirframe/
propulsion system interactions on the YF-12 airplane. D. T. Berry
and G. B. Gilyard {NASA, Flight Research Center, Handling Qualities
Branch, Edwards, Calif.). American Society of Mechanical Engineers,
Winter Annual Meeting, Detroit, Mich., Nov. 11-15, 1973, Paper
72.WA fAero-4. T p. Members, $1,00; nonmembers, $3.00.
Airframe/propulsion system interactions can strongly affect the
stability and control of supersonic cruise aircraft. Thesa interactions
generats forces and moments similar in magnitude to those produced
by the aeradynamic controls, and can cause significant changes in
vehicle damping and static stability. This in turn can lead 10 large
aircraft excursions or high pilot workload, or both. For optimum
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m, these

i f an airframe and its jet propulsion syste
integration o B oot

phenomena may have to be taken into account,

AT7A-13292 # The effects of water, pressure, and equivalence
ratio on nitric oxide production in gas turbines. H. Shaw (Esso
Research and Engineering Co., Linden, N.J.}. American Saciety of
Mechanical Engineers, Winter Annual Meeting, Detroit, Mich., Nov.
15-15, 1973, Paper 73-WA/GT-1. 7 p. 21 refs. Members, $1.00;
nonmembers, $3.00,

A semiempirical technique, based on chemical kin?tics and
disregarding fluid-dynamic effects, was developed for predicting the
NOx emission index during the combustion of distitlate-type fuels
with air in an attempt to evaluate combustion modificajtinn
procedures for lowering NOx emissions. The basis of the technique
was a modified Zeldovich chain mechanism {1948} for NO produc-
tion from hot air, and Fenimora's {1970} data for "prompt NOx.'
The resulting expression lends itself to hand calculation when the
nifric oxide equilibrium value is known for the temperature and
pressure of interest. Excellent agreement was obtained between
experimental results for gas turbines and calculations -by this
technique. A large volume of data from aircraft gas turbsqes was
correlated by assuming an apparent residence time of 0.5 mi|I|seS: for
NOx production. The effectiveness of water addition in m‘mimlz!ng
NODx emissions was predicted for a mode! of an industria) gas turbine
using a 2 millisec residence tima. V.Z,

A74-13203 ¥ Conversion of fuel nitrogen to NOx in »
compact combustar, H. R, Hazard {Battelle Columbus Laboratories,
Columbus, Ohio). American Society of Mechanical Engineers, Winter
Annual Meeting, Detroit, Mich., Nov. 11-15, 1873. Paper 73
WA/GT-2. 4 p. Members, $1.00; nonmembers, $3.00.

A low-nitrogen fuel, ASTM Jet A aviation kerosene, was doped
with increasing amounts of pyridineg as a means of increasing the
content of chemically bound nitrogen; it was then bumed at a rate of
50 Ib/hr in a compact combustor incorporating staged air admission
with a rich primary zone and water cooling of the walls, Each
increase in fuel nitrogen content resulted in a significant increase in
NOx in the combustion products, and it is estimated that as much as
00% of the fuel nitrogen was converted to NOx at very low nitrogen
levels, decreasing to 5B% conversion at higher fevels. These results are
consistent with data reported for targe steam boilers and for small
residential boilers. It appears that emission standards requiring very
fow levels of NOx emission will require use of fuels with very low
nitrogen content, {Authar)

AT41329% §# Acoustic characteristics of a gas turbine ex-
haust model. J. R. Cummins {General Electric Co., Gas Turbine
Products Div., Schenectady, N.Y.}. American Saciety of Mechanicaf
Enginesrs, Winter Annual Meeting, Detroit, Mich_, Nov. 11-15, 1973,
Paper 73-WA/GT-5. 4 p. Members, $1.00; nonmembers, $3.00.

To investigate the sources of acoustic radiation from a gas
turbine exhaust, a one-seventh scale model has been constructed. The
model geometrically scales the flow path downstream of the rotating
parts including support struts and turning vanes. A discussion and
comparison of different kinds of asrodynamic and acoustic scaling
techniques are given. The effect of the temperature ratio between
model and prototype is found to be an important parameter in
compating acoustical data. {Author)

A74-13298 ~ § Turbine noise generation and suppression. M.
J. Benzakein and E, B, Smith (General Electric Co., Cincinnati,
Ohio). American Society of Mechanical Engineers, Winvter Annual
Meeting, Detroit, Mich., Nov. 11-18, 1973, Paper 73-WA/GT-7. 14 p.
8 rafs. Members, $1.00; nonmembers, $3.00. L.S. Department of
Transportation Contracts No. FA-S371-13; Neo. FA72WA-3023;
Contract No. NAS3-12430.

An analytica! method for the prediction of turbine generated
noisa is discussed. The method links the duct acoustic modes with
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the turbomachinery aerodynamics. The results of the analysis are
compared with turbine component and engine results. Component
data on the effects of the variation of axial spacing between blade
rows on turbine aerodynamics and acoustics are presented. The
results of an experimental evaluation of the refative importance of
turbine noise on highly suppressed bypass turbofans are discussed.
The development of high temperature acoustic treatment and its
application to high bypass turbofans are presented. {Authar)

A74-13299 # Status of state air emission regulations affect-
ing gas turbines. N. R, Dibelius and R. J. Ketterer {General Electric
Co,, Gas Turbine Div., Schenectady, N.Y.). American Society of
Mechanical Engineers, Winter Annual Meeting, Detroit, Mich., Nov.
11-15, 1973, Paper 73-WA/GT-8. 13 p. Members, $1.00: non-
members, $3.00. '

A summary of the state regulations as of May 30, 1973, covering
air pollution emissions from stationary gas: turbines, The summary
includes a tabulation of allawable emission for the 50 states, 2
territories, and the District of Columbia for particulates, sulfur
dioxide, nitrogen oxides, and visible emission. The tsbulation
presents a useful guick reference to the overall situation as of June,
1973, even though extensive changes to these regulations may be
farthcoming. V.2

A74-13300 ¢ Sampling a turbine engine exhaust for averaga
emissions. B. W, Doyle (Avco Corp., Avco Lycomine Div., Stratford,
Conn.). American Society of Mechanical Engineers, Winter Annual
Meeting, Detroit, Mich., Nov. 11-15, 1973, Paper 73-WA/GT-2. 9p.
B refs. Members, $1.00; nonmembers, $3.00. Grant No. DAAJG2-
72-C-0102.

The method of obtaining an average value for the exhaust
emissions from a turbine engine at a fixed power setting is exploted.
The ganeral characteristics of & gas turbine exhaust are discussed in
the ftight of recent experimental data and concepts are presented for
designing a multiport probe which will collect a sample representa-
tive of the average engine emissions. A comparison is made of the
averaga antt traverse data gathered from an engine and a laboratory
rig using the same combustor as used in the engine. In general it
appears that the variation of engine emissigns with time may be more
difficuft to deal with than the spatial emission profiles in the exhaust
plane. (Authar)

A74-13301 * ¥ Application of finite difference techniques to
noise propagation in jet engine ducts. K. J. Baumaister [NASA, Lewis
Research Center, Cleveland, Ohio). American Society of Machanical
Engineers, Winter Annual Meeting, Detroit, Mich., Nov. 11-15, 1973,
Paper 73-WA/GT-10. B p. 9 refs. Members, $1.00; nonmembers,
$3.00.

A finite difference formulation is presented for wave propaga-
tion in a rectangular two-dimensional duct without steady flow. The
difference technique, which should be used in the study of
acoustically ftreated inlet and exhausts ducts used in turbofan
engines, can readily handle acoustital fiow field complications such
as axial variations in wall impedance and cross-section area. In the
numerical analysis, the continuous acoustic fiald is lumped into
séries of grid points in which the pressure and velocity at each grid
point are separated into real and imaginary terms. An exampia
calculation is also presented for the sound attanuation in a
two-dimensional straight soft-walled suppressor, [Author}

A74-13309 # Manufacture of hallow airfoils for elestic fluid
turbines - Rokor. R. O. Kaufman, Sr. {Universal-Cyclops Steel Corp.,
Specialty Steel Div., Tutusville, Pa.). American Soclety of Mechanical
Enginvers, Winter Annual Magting, Detroft, Mich., Nov. 11-15, 1973,
Paper 73-WA/GT-12. 7 p. Members, $1.00; nonmembers, $3.00.
Deseription of 8 manufacturing technique for the produetion of
a hollow sirfoil by joining specfally-shaped suction and pressure
surfaces to form the top and bottom halves of the airfoil. Two
axperimental shapes of such surfaces were joined by conventional
metal fastening techniques to demonstrate the fassibility of this
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technoiogy in the production of constant and tapered vanes with a
hollow subsonic airfoil section. Constant bucket sections, and
constant and tapered circular arc airfoils have been produced from
experimental préssure surface components. Vanes with and without
integral stiffening ribs are also produced. Wrought metals except
titanium can be used as the materials. V.2,

A74-133 The influence of a high valocity fluid snviron-
ment on the static and dynamic stability of thin cylindrical shell
structures. W. Horn, R. Stearman (Texas, University, Austin, Tex.),
and G. Barr (Sandia Laboratories, Albuquerque, N. Mex.). In:
Hydromechanically loaded shells.’ Honolulu, Uni-
versity Press of Hawaii, 1973, p. 24-47, 17 refs.

The investigation discussed includes the basic evaluation of the
past and currently employed analytical modeling of the problem,
The general problem becomes one of practical consideration in the
design of skin panels on space shuttle vehicles, reusable launch
boosters, and high performance supersonic aircraft. As a result of
theoretical studies several observations were made conceming the
degree of sophistications required in the analytical modeling of the
problem, Both experimental and analytical results from this investi-
gation demonstrate that the still-air buckling characteristics of thin
cylindrical shells were not significantly influenced by the supersonie
air stream, G.R.

AT4-13362 Dynamic stability of straight airplane wings
regarded as thin-walled bars. N. D. Popescu-Castellin (Petrosani,
Institutul de Mine, Petrosani, Rumania). L'Aerotecnica - Missili e
Spazie, vol. 52, Aug. 1973, p. 261-270. 6 refs,

The differentlal equations describing the vibratory motion of a
wing undetr a periodic aerodynamic pressure are derived for wing
approximated by a thin-walled bar of closed cross section. A solution
of the equations i obtained for the case where the variable force has
a continuous sinusaidal form, The stabitity [instability) conditions of
the wind are deduced from the stability conditions of the sclution as
a function of the elastic characteristics of the wing, the amplitude of
the load, and the wing velocity. V.P

AT4-13364 The state of application of composite mate-
rials in aeronautics {Sullo stato applicativo dei matariali compasiti in
seronautica). P. Jauch (Aeritalia 8.p.A., Naples, Italy) and | C,
Visconti (Mapoli, Universita, Naples, Italy). L ‘Aerotecnica - Missifi &
Spazio, vol. 52, Aug. 1973, p. 279-292. 16 refs. In italian,

Review of the wide range of composite materials provided by
industry or syathesized in laboratories. The various types of matrices
and fiber reinforcements are examined in successiva groups to shed
light on the characteristics peculiar to each family of products. This
applies to both plastic and metallic fibers and matrices. The
advantages and disadvantages of eash material in comparison with
conventional materials are indicated, as well as methods of fabricat-
ing the new materials, and an anatysis is made of the suitability of
introducing these materials. Finally, both technical and economic
aspects of the use of these composites in various structural
components of aircraft in which selactive reinforcement has been
introduced on an axperimental basis are elucidated. AB.K.

A74-13388 Recent research activitias at the Asronasutics
Institute of the Univenity of Pita in tha fleld of aircraft structurs
fatigue (Reconti attivith di ricerca dell'Istituto di Asronsutica
dall’Univesdtd di Pisa nel campo della fatica delle strutture sero-
ngutiche), A. Salvett! and C. Casarosa (Pisa, Universith, Pisa, Maly).
L'Aerotecnics - Missile & Spazio, vol, 52, Aug. 1973, p. 203-302. 16
refs. tn ltatan.

A74-13548 tnvestigations concerning vawed caret wings in
the hypersonic domain (Untzrsuchungen an schichenden Wallan-
reiterfiiigeln im Hyperschallberaich). K. Kipke (Braunschweig, Tech-
nische Universitat, Braunschweig, West Germany). Zeftschrift fir



Flugwissenschafien, vol. 21, Nov. 1973, p. 381-400, 40 refs. In
German. .

" The results of investigations an yawed caret wings, which were
carried oyt in @ gun tunnel, are presented. The measurements
comprised lateral force, yaw moment, roll moment, static prassure
distribution on the contour, and Pitot pressure in the flow field tor
the determination of the shock system. Measurements of velocity
profiles in the boundary layer on the lower side of unyawed wings
showed only weak influsnce of the pressure side bending. The
derivatives of lateral motion determined from the measurements
wera compared with the tangential wedge theory and the two-
dimensional theory by Bagley, showing poor agreement between
theory and measurernent. However, good agreement between theory
gnd measyrement even in the case of farge angles of incidence was
obtained by assuming a modified pressure distribution in span the
direction. - {Author}

A74-13549 Unsteady pressure distribation measurements
involving a harmonically vibrating wing model in three-dimensional
compressibla flow {Instationdre Druckvertellungsmessungen an einem
harmonisch schwingenden Fliigelmodell in dreidimensionaler, kom-
pressibler Strémung). H. Triebstein {Aerodynamische Versuchs-
anstalt, Gottingen, West Germany), Zeitschrift fir Flugwissen-
schaften, val. 21, Nov. 1073, p. 400412, 27 refs. In German,
Unsteady pressure distributions were measured on a har-
monically oscillating rectangular semi-wing madel with a rudder in
three-dimensional, compressible flow with numerous parameter
variations, The measuremients ware made at wing oscillations about
the I/4axis and the center axis of the profile and at rudder
oscillations about the rudder leading edge in the Mach number range
from 0.5 to 1.2. Reynoids numbers were between 1.3 and 4.8
millian. The results of the measurements were critically compared
with corresponding theoretical results of the unsteady aerofoil
theory. Particularly, the influences of the oscillation amplitude, of
the angle of attack, and of the Reynolds number an the unsteady
pressure distributions for wing oscillations sbout the 1/4-axis were
more closely investigated. {Author)

AT4-13730 Jet engine emissions. 5. O'Quigley [Air Lingus
Irish, Dublin, Ireland). {Académie Internationale de Médecine Aéro-
nautique et Spatiale and Société Francaise de Physiologie et de
Médecine Aéronautiques et Cosmonautiques, Congrés International
de Méddecine Adronautique et Spatiafe, 20th, Nice, France, Sept
1821, 1972) Revue de Médecing Adronautique et Spatiale, vol. 12,
Znd Quarter, 1973, p. 260263,

In the immediate vicinity of airports, aircraft becoma major
contributors to air poliution. The relative magnitude of the contribu-
tion by aircraft would rise in the next decade because of increased
aircraft activity. A comparison of the emission rates in tons per day
between motor vehicles and jet aircraft in Los Angeles County in
1969 indicate that the jet enging contributed approximately 1 per
cent of the total. Attention is given to particulates, carbon
monoxide, hydrocarbons, and oxides of nitrogen in exhausts. F.R.L.

AT4-13770 Aircraft nolse induced vibration in fifteen
residences near Seattle-Tacoma International Airport. 8. M, Cant and
P. A. Breysse (Washington, University, Seattle, Wash.). American
Industrial Hygiene Association Journal, vob. 34, Oct. 1873, p.
433-468. 9 refs.

Wall acceleration {g rms] levels wera investigated in 15 single-
family dwellings. Levels measured during’ 24-hour continuous
sampling ranged from 0.0026 to 0.22 g rms. Background levels were
under 00018 g rms. Although acute adverse health effects and major
structural damage were not shown to be likely, aircraft noise induced
vibration is shown to create a nuisance prablem for residents near a
major sirport. {Author}

A74-13788 INTER-NOISE 73; Proceedings of the Inter-

national Conference on Noise Control Engineering, Copanhegen,
Denmark, August 22-24, 1973, Conference spansored by the
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Danmarks Tekniske Hojskole, Edited by O. J. Pedersen {Danmarks
Tekniske Hojskale, Lyngby, Denmark). Lyngby, INTER-NOISE 73,
Danmarks Tekniske Hojskole, 1873, 645 p. $34. S
Ground vibrations generated by factory machines and vehicles,
the assessmant of the overall effect of intermittent noise sources by
noise exposure indices, and aspects of temporary hearing “loss
resulting from occasional or brief noise exposures are among the
topics covered in papers concerned with noise control in industry.
Other areas covered include noise control in buildings, aireraft noise,
and methods and instrumentation for noise measurernents.
M.V.E.

A74-13791 Tip load modulation as a source of discrete
tone fan noise. T. E. Siddon and L. J. Leggat {British Columbia,
University, Yancouver, Canada). In; INTER-NOISE 73; Proceedings
of the International Conference on Noise Controt Engineering,
Copenhagen, Denmark, August 22-24, 1973. (A74-1378903-02}
Lyngby, INTER-NOISE 73, Danmarks Tekniske Hojskole, 1973, p.
176-186. 8 refs. Defence Research Board of Canada Grant No.
66-9603. :
Experimental data are presented that show blade load modula-
tions, concentrated mainly in the vicinity of blade tips, a8 the source
of discrete frequency noise from axial flow fans. The pressura
modulation pattern is eyclic and appears to be fixed to the geometry
of the fan. The several possible mechanisms investigated inciude tip
clearance modulation, inflow separation on the belt mouth, and
ingestion of concentrated inlet distortions. M.V.E.

AT4-13792 Effect of unsteady {oading on rotor noise. A.
Fathy {Cairo University, Cairo, Egypt) and E. Lumsdaine {Tennessee,
University, Knoxville, Tenn.). in: INTER-NOISE 73; Proceedings of
the International Conference on Noise Control Engineering, Copen-
hagen, Denmark, August 22-24, 1973 Lyngby,
INTER-NQISE 73, Danmarks Tekniske Hojskole, 1973, p. 186-190.
12 refs.

A method is presented that is adaptable to the study of fan
rotor noise resulting from any type of unsteady conditions. 1tis used
for predicting the-noise resulting from rotor and inlet guide vane
interaction and for comparison with some pertinent experimantal
findings. M.V.E.

AT7413793 Asrodynamic noise from porous propeller
fans. R. C. Chanaud, N. Kong, and R. 8. Sitterding (IBM Corp.,
Boulder, Colo.). In: INTER-NOISE 73; Proceedings of the [nterna-
tional Conference on Nagise Control Engineering, Copenhagen,
Denmark, August 22-24, 1973 Lyngby, INTER-
NOISE 73, Danmarks Tekniske Hojskole, 1973, p. 181-195.

An experimental assessment of aerodynamic noise from porous
propeller fans indicates that under realistic conditions sound power
can be reduced by about & dB{A) and that this small noise reduction
is accompanied by smell decreases in static flow efficiency, It {5
suggested that, in using porous blades for fan noise reduction, the
material be solid to within 10% of the blade tips, and that the pitch
ahgle of the blades be increased. MV.E.

AT4-13795 Can helicoptars be good neighbors. H. Stern-
feld, Jr. {Boeing Vertol Co., Philagetphia, Pa.). In: INTER-NOISE
73: Proceedings of the international Confarence on Noise Control
Engineering, Copenhepen. Denmark Auqust 22-24, 1973,

’ Lyngoy, INTER-NOISE 73, Danmarks Tekniske
Hojskale, 1973, p. 438444, 6 refs.

Problems associated with the generation and effects of heli-
copter noise are reviewed. Cost of noise reduction as 4 function of
noise level, ralative effect of changing the duration of g sound on its
subjectivaly rated annoyance, the principal sources of helicopter
noise, effects of tip sirfoil on rotor noise, comparison of measured,
and predicted rotational noise, and oparating costs as @ function ot

13<.
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noise reduction are among the various aspects of the problems
discussed. M.V.E.

AT4-137%G Non-engine aerodynamic noise - The limit to
aircraft noise reduction. J. S. Gibson (Lockheed-Georgia Co.,
Marietta, Ga.). In: INTER-NOISE 73; Proceedings of the Inter-
national Canference on Noise Contral Engingering, Copenhagen,
Denmark, August 22-24, 1973, Lyngby, INTER-
NOISE 73, Danmarks Tekniske Hojskole, 1973, p. 445-454. 30 refs,

Review of some of the techniques, results, and result implica-
tions of nonengine, serodynamic noise measurements performed
upon a large transport aircraft, the C-5 Galaxy. The noise contribu-
tions of aerodynamic-configuration and flap-extension effects,
landing gear, wheel well, and trailing vortex wake are discussed, and
nonengine noise reduction possibilities are examined. M.V.E.

A74-137197 The role of certification in freeing the environ-
ment from aircraft noise nuisance, F. B, Greatrex (U.K. Civil
Aviation Authority, London, England). In: INTER-NOISE 73;
Proceedings of the International Conference on Noikse Control
Engineering, Copenhagen, Denmark, August 2224, 1973,

‘Lyngby, INTER-NOISE 73, Danmarks Tekniske
Hojskate, 1973, p. 455463.

The use of noise certification is propcsed as a practical means
for freeing the environment from the aircraft noise nuisance. Specific
goals in terms of noise level limits are suggested for all new types of
aircraft that are to enter service in 1990 and thereafter. Advance
planning for the implementation of these goals is recommended.

M.V.E.

AT4-13798 Performance and noise aspects of supersonic
wanaport. J. Calmen and R. Hoch (SNECMA, Paris, France). In:
INTER-NOISE 73; Proceedings of the international Conference on
Noise Control Engineeting, Copenhagen, Denmark, August 22-24,
1973. Lyngby, INTER-NOISE 73, Danwrvacks
Tekniske Hojskole, 1973, p. 464-473. 5 refs,

The operating economics of a supersonic commercial atrcraft are
shown to be very sensitive to changes in power plant weight and
propulsion efficiency and, therefore, necessarily compelled to be
noisier than subsonic aircraft at the same technology level, It i
expected that the noise level of supersonic commercial aircraft will
be governed by the capability of varying optimal aerodynamic and
propulsive configurations between takeoff and cruise. M.V.E.

AT4-13799 Electroacoustical performance requiraments
for aircraft noise certification measurements. V. Bruel (Bruel and
Kjaer A/S, Naerum, Denmarkj. in: INTER-NOISE 73; Proceedings of
the International Confeyence on Noise Control Engineering, Copen-
hagen, Denmark, August 22-24, 1973, Lyngby,
INTER-NQISE 73, Danmarks Tekniske Hojskole, 1973, p. 474-481.

Discussion of some of the problems associated with the
determination and implementation of electroacoustical requirements
of noise measurement accuracy for aircraft noise certification, Some
recommendations about the design and calibration of aircraft noise
measuring systems are also presented. M.V E.

AT74-13800 Airport noise monitoring systems. W, Vase
(Bruel and Kjaer A/S, Maerum, Denmark). In; INTER-NOISE 73;
Proceedings of the International Conference on Moise Control
Engineering, Copenhagen, Oenmark, August 22-24, 1473
Lyngby, INTER-NOISE 73, Danmarks Tekniske
Hojskole, 1973, p. 482-486.
Description of a permanently installed airport noise monitoring
system that requires a minimum of human attention and is capable
to detect noise infringements as and when they oocur. The system
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consists essentially of: {1) an outdoor installation made up of five
nois¢ monitoring terminals; {2} a computer-based indoor central
station: and {3} the communication system hetween (1) and {2).
Provisions are included also for the storage of noise data to be
subsequently processed. M.V.E.

A74-13802 Automatic support systems for advanced
maintainability; International Symposium, Arington, Tex.,
Novembar 5-7, 1973, Record. Symposium sponsored by the Institute
of Electrical and Electronics Engineers. New York, Institute of
Electrical and Electronics Engineers, Inc., 1973, 160 p. $15.

Recent advances in automatic test equipment and procedures
are described in papers dealing with sensor systems, data trans-
mission, and computer software developed for commercial and
military applications. Topics considered include the use of infrared
signatures for analysis of digital circuits, a compiler-compiler systerm
for avionic test languages, a system test sat of military telephone
switchboards, built-in testing of advanced aircraft electrical systems,
a surface vehicle mobility measuring and recording systern, test
documentation guidelines, development of diagnaostic test procedures
for digital logic systems, a programming language for automatic
testing, and determination of waveform parametsrs by an automatic

test system.
M,

A74-13804 A compiler-compiler system for avionic test
fanguages. M. M. Matelan (General Dynamics Corp., Convair Aero-
space Div., San Diego, Calif.). In: Automatic support systems for
advanced maintainability; International Sympaosium, Arlington, Tex.,
November 57, 1973, Record. New York, Insti-
tute of Electrical and Electronics Engineers, Inc., 1973, p. 17.24, 6
refs,

An pverview of a developmental transtation system intended to
produce compilers for computer languages specifically designed for
use in avionic testing is presented. The basa of the system is a
compilercampiler that will produce parsing subroutines correspond-
ing to the syntactic requirements of the high order statement types
found in the target test language. Partial semantic interpretation is
included in the subroutines, while the final interpretation is directed
from tables at target compiler run-time. The subroutines praduced
are integrated into & generalized skeleton program used to interface
the final compiler with a particular opersting system. Low order
language elements are processed from tables at fest problem
compile-time, Simplified examples of the major elements of the
meta-language used to define a test language to the compiler-
compiler are included. {Author)

A74-13807 AIRTRANS oparational readiness test. R. A.
Nicholson (LTV Aerospace Corp., Dallas, Tex.). In: Automatic
support systems for advanced maintainability; International Sympo-
sium, Arlington, Tex., November 5-7, 1973, Record,

New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p, 45-62.

AIRTRANS provides interterminal transportation at the Dallas-
Fort Worth Regional Airport. Operational readiness of the vehicles is
assured by an automated Departure Test. The test plan was
formutated in the conceptual stages of AIRTRANS design. Main
objectives of the plan were to make tha vehicles testable using
existing operational hardware and with no special test connector.
Test design features had the same priority as other vehicle operating
requirements, Merging test constraints with prime system operating
requirements achieved an efficient and very thorough test. in
addition, vehicle checkout features aided verification, production
and maintenance testing. The results demaonstrate that sufficient
pricrity applied to test objectives, early, provides important contri-
butions to averall system design. {Author)



A74-13808° Cost effective built-in test for advanced air-
craft alectrical systems. H. Brown (U.S. Naval Material Command,
Naval Air Development Center, Warminster, Pa.) and H. W.
Heinzman (LTV Aerospace Corp., Vought Systems Div., Dallas,
Tex.). In; Automatic support systems for advanced maintainability;
International Symposium, Ariington, Tex., Movember 57, 1873,
Record. MNew Yark, Institute of Electrical and
Efectronics Engineers, Inc., 1873, p. 53-80. 7 refs.

This paper presents a method for tilizing the data handling
portion of the SOSTEL multiplex systern to provide a cost effective
built-in test (BIT) capability to isclate’ faults to the line replaceable
unit (LRU). The evolved techmquas provide a means for determining
the health of each of the 2043 input and 2048 output controts which
are mulriplexed by the system. In addition four techniques to
automatically test the data handling circuits are also discussed. The
BIT systém as defined is efficiént, small in size and weight, and cost
effective because maost of thg data circoits are time shared to
accommodate BIT data. The BIT data is used inflight in the solution
of power management equations to permit programming of redun-
dancy and safety interlocks. Two types of maintenance displays are
discussed; a maintenance panel and an onboard strip printer, The BIT
system is compatible with air-to- ground data link to maintenance
data. ‘ . {Authar)

A74-13813 User report on automatic test equipment. D.
A. Degerman (Forsvarets Materielverk, Stockholm, Sweden). In
Automatic support systems for advanced maintainahbility. Interna-
tional Symposium, Arlingtan, Tex., November §-7, 1973, Record.

. New York, Institute of Electrical and Electronics
Engineers, Inc., 1973, p. 105-112.

Description of a family of automatic test equipment units that
provide a completely integrated system for the avionics maintenance
testing of the AJ37 ‘Viggen' aircraft, The development of this
equipment and its actual service performance are discussed, M.V E.

A74-13815 CTL - A programming language for automatic
testing. D. B, Loveman (Massachusetts Computer Associates, Inc.,
Wakefield, Mass). In: Automatic support systems for advanced
maintainabitity: International Symposium, Arlington, Tex., Novem:
ber 6-7. 1973, Record. . New York, Instltute of
Electrical and Electronics Engineers, Inc.,, 1973, p.131-140, 6 refs.
Grant No. DAAA2B-72-C-0492.

CTL is a new language for the programming of test procedures
to be run on automatic test equipment. In CTL one can describe test
pracedures for a wide class of units to be tested. The CTL approach
uses a model of the abstract or virtual test equipment on which a
program is to run, a structured programming approach to the design
and implementation of test programs, and the idea of a programming
system in which test programs are constructed. This paper discusses
the spproach and introduces some of the language features of CTL.

{Author)

A74-13842 # Reynokls number effects at low speeds on the
maximum lift of two-dimensional aerofoil sections equipped with
mechanical high lift devices. J. A. Thain. (National Aeronautical
Establishment, High Speed Aerodynamics - Laboratory, Ottawa,
Canada). Canada, National Research Council, Division of Mechanical
Engineering and WNational Aeronautical Esrabﬁshment, Quarterly
Bufletin, no. 3, 1973, p. 1-24. 24 refs.
A review of the published data on the maximum lift coefficient,
at low speeds, of aerofoils equipped with mechanical high lift devices
& affected by vasigtions in the Reynolds number has been
conducted. The results of two-dimensional wind tunne! tests on high
lift systems indicate that Reynolds number has a marked and varied
ettect on maximum lift coefficient and the optimum geometry of the
high lift system is Reynalds number dependent. The investigation has
also revealed an importint interaction of Mach number with
Reyaolds nurmber effects, which must be taken into account when
extrapolating model tests to full scale, {Author)
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A74-13974

A74-13886 * Numerical analysis of stiffened shear wabs in
the postbuckling range. M. Stein and J. H. Starnes, Jr. {NASA,
Langley Research Center, Hampton, Va.}. in: Numerical solution of
nonlinear structural problems; Proceedings of the Symposium,
Detroit, Mich,, November 11-156, 1975, New
York, American Society of Mechanical Engineers, 1973, p. 211-223.
9 refs.

The postbuckling behavior of shear webs divided into rectangu-
lar panels by stiffeners {uprights) was studfed numerically, using the
STAGS program in which two-dimensional finite differences are used
to solve buckting and nanlinear problems. Universal nondimensional
parameters, suggested by linear buckling data, are found to hold for
the postbuckling range. Results indicate that the postbuckling
stiffness of shear webs with isotropic panels is roughly- two thirds of
tha prebuckling stiffness. The postbuckling behavior of shear webs
with isotropic and orthotropic material properties is compared. Some
practical aspects of solving nonlinear problems of this type by the
numerical method employed are examined. V.P.

A74-13953 Fabrication of advanced fibrous composite
structures. A, T. Tucci (McDonnell Dougtas Corp., 5t. Louis, Ma.).
Society of Manufacturing Engineers, Papar EM73-716, 1973. 20 p,
11 refs. Members, $1.50; nonmembers, $2.00.

An improved method is described for densifying and staging
graphite/epoxy preimpregnated materials for A-4 Skyhawk flap ribs,
reducing the rib fabrication time by 75%. T ool design and cure cycles
modifications reduced to a minimum the problem of springback
initially encountered in the curing of compaosite attach angles on the
A-4 horizontal stabilizer. Graphite/epoxy attach angles were formed,
debulked, co-cured, and bonded to composite parts simultaneously.
Trimming B-stages composite laminates on the tool, curing, and
holding part tolerances to within 0.03 in., were successfulty carried
out. A solid diamond stem router was successfully used to edge rout
the substructure hapeyecomb panels to the contour, without shatter-
ing or delaminating the thin skins. Form-fitting silicone rubber
vacuum bags were developed and successfully used to fabricate large
contour-shaped components. V.2

AT4-13968 ¥ Jet engine exhaust noise due to rough com-
bustion and nonsteady aerodynamic sources. E. G. Plett and M.
Summerfield {Princeton University, Princeton, N.J}. Acoustical
Society of Amarica, Meeting, 84th, Miami Beach, Fla., Nov. 28-Dec.
1, 1972, Paper. 27 p. 11 refs. Contract No. NOOO14-67-A-0151-0029;
Grant No. NGR-31-001-241.

Internal sources are accounted for in terms of fluctuations of
mass and momentum at the nozzle exit plane. At low Mach numbers,
mass flow fluctuations generated at the exit plane by acoustic
resonant type fluctuations inside the engine are found to be
dominant. In the subsonic Mach number range between 0.3 and 0.5,
exit plane mass flow fluctuations at frequencies characteristic of
turbulence become most dominant. Above Mach 0.5, the turbulent
momentum fluctuations at the exit plane become dominant, and the
jet contribution is not found significant at subsonic speeds. {Author}

A74-13973 # What's wrong with airline earnings. D, J.
Lloyd-Jones {American Airlines, Inc., New York, N.Y.). Air Trans-
port Association of America, Engineering and Maintenance Con-
ference, Miami, Fla., Qct, 10-12, 18973, Paper. 17 p.

1t is painted out that the airline industry’s profits continue to
lag well betind the levels necessary for reasonable financial stability.
The genera! economic conditions are discussed together with
questions of airline traffic growth, unit costs, total costs, and
requirement. The problems which the industry is experiencing make
it mandatory that everything is done to minimize the airline’s
operating costs and rnaximizing its schedule reliability. The opportu-
nity for reduced costs and increased reliability are especially evident
in the wide-body aircraft. G.R.

ATA13074 # What keeps wide body jets down on the
ground. R. £, Moore (Eastern Air Lines, Inc., New York, N.Y.). Air
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A74-13975

Transport Associstion of America, Engineering and Maintenance
Conference, Miami. Fla., Oct 10-12, 1973, Paper. 10p.

Factors involving a mechanical or operational breakdown of an
aircraft are discussed, giving attention to angine problems, hydraulic
systern problems, auxiliary power unit problems, thrust reverser
system problems, air-conditioning system problems, avionics systems,
water/waste problems, the lavatory systems, flight controls, panals,
and doors. The nature of the technical problems is considered,
together with the impact of these problems on the airlines and
approaches to assure that the wide body jets will achieve economic
aperating axpense levels. G.R.

A74-1397% # The cost of a quality product. C. F. Turcott
{American Airlines, Inc., Maintenance and Engineering Center, Tulsa,
Okla.). Air Transport Association of America, Engineering and
Maintenance Conference, Miami, Fla., Oct 10-12, 1973, Paper. 13 p.

The subject of cost quality in today's jet aircraft is explored,
with emphasis an hardwarg and systems quality rather than aircraft
performance. Brief considerations and commaents are directed at the
areas of material selection, out of service time, training demands,
spares support, design complexity, and warranty activity. An airline
is dependent upon quality and cost effective designs from its
vendors. In turn, these same vendors are dependent not only on the
airline’s initial business, but also the repeat business. By building and
buying quality a guaranteed cost can be achieved. F.R.L.

A74-13976 # Improving aircraft productivity - Wae all have a
part of the action. C. 8. Glasgow {Douglas Aircraft Co., Long Beach,
Calit.). Air Transport Association of America, Engineering and
Maintenance Conference, Miami, Fla., Oct, 10-12, 1973, Paper. 15 p.

Aircraft productivity is a function of utilization, speed, passen-
ger capacity, load factor, and service life. In order to expedite the
selution to delays and high maintenance problems Douglas appointed
‘problem managers,’ each responsible for elimination of a specific
problem. In carrying out their responsibilities the problem managers
made observations that clearly illustrate that increasing aircraft
productivity involves manufacturers, equipment venclors, angd the
airlines. Some additional means of improving productivity are
outlined, e.g., use of optimum flap setting on takeoff, and operating
at the aft center of gravity limit. F.R.L.

AT4-13977 4 Make nc mistake about it - Air transport
productivity demands a totai and dedicated ‘team effort.” J. F. Sutter
(Baeing Commercial Airplane Co., Renton, Wash.). Ajr Transport
Association of America, Engineering and Maintenance Conference
Miami, Fla., Oct 10-12, 1973, Paper. 8 p.

It is pomted out that the modern fleet of wide body jet
transports can be even more productive by a team effart on the part
of the airlines, the FAA, and the manufacturers. Since mid-1971, 36
features have been incorporated in new production sircraft to make
the Boeing 747 more productive. An agressive program has been
adopted to recognize and devielop improvements for in-service
problems. A number of details are provided concerning the program
to reduce maintenance costs on the 747, G.R.

AT413978 4 Modular construction - Fully optimised. C. 5.
Webster (Rolls-Royce /1971/, Lid., Derby, England}. Air Transport
Association of America, Engineering and Maintenance Conference,
Miami, Fla., Oct. 10-12, 1973, Paper. 16 p.

Modular construction and the ability to monitor the “in-service”
health of parts is a direct result of the constant drive toward easy and
economic maintenance. Like any new concept, it is not only
necessary to accept it as a principle, but also to accept its effect on
many technigues and practices which are by nature ‘traditional’ but
if not suitably amended can sericus!y degrade the advantages. Some
areas are suggested where new thinking is necessary to taka full
advantage of the features' of modular construction. The modular
construction of the RB.211 and Adour engines is illustrated. It is
considered that the next generation of engines will be modular, and
easier replacement must be a target together with even better
monitering techniques. F.R.L.
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Ar4140M8 # Problems of stress corrosion in the case of
aluminum alloys employed in serospace 1echnology (Problemaside.
corrosidn bajo tensiones en las aleaciones de aluminio empleadas eit
fa tecnologla seroespaciall. J. M. de la Torre Cursach and F. Ramitrez
Gomez [Instituto Nacional de Técnica Aeroespacial, Madrid, Spain}.

(CENIN. Asambilea General, 3rd, Madrid, Spair,. June 1973.) -

Ingenieria Aerondutica y Astrondutica, w:d 25, July-Auvg. 1973, p.
30-41, G refs. In Spanish.

Directions of stress corrosion cracks in structural aircraft
compaonents are examined. A humid atmosphere provides a suiteble
mediumn for the process of corrosion, particularly in the case of a
presence of chloride traces. The susceptibility of aircraft components
deperds to a large degree on the direction of stress relative to the
structure of the material. Approaches for preventing an introduction
of resigdual stresses into the components of the aircraft structure are

discussed together with the various types of nondestructive tésting °

methods, Questions of crack or fracture wdentification are also
considered, taking into account macroscopic methods, microscapic
methods, and aspects of corralatmn between mlcrostructure and
microfracture. - G.P.

A74-14093 * Two-color  dual-beam  hackscatter  laser
Doppler velocimeter. G. R. Grant and K. L. Orloff (NASA, Ames
Research Center, Moffett Field, Caltf ). Applied Optics, vol. 12, Dec.
1973, p. 2913-2916. 16 refs.

A laser Doppler velocimeter has been developed that uses two of
the colors emitted from an argon-ion laser for the simultaneous
maasurement of orthogonal velocities. Designed for use in 2 2.13- by
3.05-m wind tunnel, it is capable of traversing its foeal volume across
spatially unstable flows at scan speeds of up to 1.5 m/sec. Its opticat
layout and principles of operation are discussed, and the data from a
typical traversal of a trailing wing-tip voriex are presented. [Author)

A74-14126 Western Electronic Show and Convention, San
Francisco, Calif., September 11-14, 1973, Proceedings. Conference
sponsored by WESCON. North Hollywood, Calif., Western Period-
icals Co. {WESCON Technical Papers. Volume 17}, 1973. 511 p. 370,

Recent advances in the fabrication, marketing, and application
of new electronic devices are described in papers dealing with air
traffic control, microwave systems, data processing, semiconductors,

and power distribution. Some specific topics examined include

point-ofsale computer terminals, computer-aided test design for
automatic testing of electronic aquipment, new designs and applica-
tions of microprocessors and minicomputers, applications in medical
electronics, modeling of bipolar semiconductor devices, sofid-state
microwave sources, new semiconductor memorigs, Gunn effect
devices, programmable test instrumentation, airport electric power
sources, data distribution networks, ferroelectric ceramlic electro-
aptic devices, LED displays, and liquid crystals,

T.M.

AT4-14127 Computer aided test design today. H. D, Kimp
{Continental Consuftants, Inc., Daevon, Pa.). In: Western Electronic
Show and Convention, San Francisco, Calif,, September 11-14, 1973,
Proceedings. .. North Ho1lvwood Calif., Western
Periodicals Co., 1973, p. 10/1- 1to 10/1-8.

A study uf avionics testing requiremeants for modern military
aircraft was conducted to determine the optimum solution to the
preblem of maintaining avionic shop replaceable assemblies on board
aircraft carriers. Typical testing problems encountered are explained,
and the need for computer aided test design is demonstrated.
Emphasis 8 placed on the operatmnal principles and typical
application of currently available computer-aided test design systems
that would meet the requirements posed by testing of digital, analog,
and hybrid circuit assemblies performing a wide variety of functions
in various types of aircraft. T.M.

A7414132 MLS program - Phasa Il J. W. Edwards (FAA,
Microwave Landing System Branch, Washington, D.C.}. In: Western
Elactronic Show and Convention, San Francisca, Calif., Saptember

i
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11:44, 1973, Proceedings, North Hollywood,
Calif., Western Periodicals Co., 1973, p. 24/1-1 to 24/1-9.
. Phase 1l of the national plan for development of a microwave

landing system {MLS) is intended for the acquisition of appropriate’

dat# and information to support the selection of the best equipment
and technique {scanning beam or Doppler scanning). Four contractor
teams are presently developing and fabricating hardware that will be
tested to evaluate compliance with a specified range of operational
requirements. The main features of equipment to be developed by
each of the four contractors are delineated, and the anticipated test
program is described in terms «of the envisioned factory, static-field,
and flight tests. ™.

A74-14133 . Powar conditioning system for FAA Air Route
Traffic Controt Canters. A .. Froshlich, Jr. (FAA, Washington, D.C.)
and A. Kusko {Alexander Kusko, Inc., Needham Heights, Mass.). In:
Western Electronic Show and Convention, San Francisco, Calif.,
September 11-14, 1973, Proceedings. North
Hollywood, Calif., Western Periodicals Co., 1973, p. 25/2-1 to
25/2-4,

The FAA is currently installing solid-state uninterruptible power
source (UPS} equipment to supply electrical power at a high lavel of
refiability in 20 US. air route traffic control centers. Each UPS
consists of several parallel-connscted 200-kVA rectifier-inverter
modules which operate either from the commercial power line or
from batteries and engine-generator sets upon failure of the
commercial power. Performance and reliability requirements dictated
by application in tha air route traffic control centers are outlinad
together with plans developed for testing and maintenance of these
power units. T.M,

A74-14142 Reliability in avionics. P. H. Mead (Ferranti,
Ltd., Edinburgh, Scotland). Flight International, vol. 104, Nov, 29,
1973, p. 900, 901. '

In avionics, advanced technology has brought greater com-
plexity with wider use being made and jncreased reliance belng
imposed on mora and more components. Complexity, however, may
increase unreliability to wholly unacceptable levels. threatening
safety, confidence, and economy. Built-in test equipment can make 8
significant economic contribution by aliowing correct diagnosis on
the flight line and making it unnecessary to remove serviceable units,
The benefits and challenges of new technology and cost-effective
reliability are considered. As would be expected, problems in
reliability are in proportion to the degree of sophistication or
technological advance in avionics equipment. F.R.L

A74-14168 § Multi-axial low cycle fatigue test rip. S. J.

Lashenski (Avco Corp., Lycoming Div., Stratoford, Conn.). Soclety
for Experiments! Stress Analysis, Fall Meeting, Indianapolis, Ind.,

Oct. 16-19 1973, Paper. 26 p. & refs.

A multiaxial test rig for testing aircraft gas turbine compressor
and turbine disks is described, The rig is based on the closed-loop
electro-servo hydraulic control principle. This principle combines the
use of hydraulic and electronic components to not only control the
loads but to hold the true disk position. Nonrotating disks can be
loaded to produce stresses which closely simulate loading expe-
renced by disks in service. Disks with up to 100 loading points and
with diameters between 2.5 and 18 in. are scceptable within this
framework, with loads up to 25,000 Ib per loading point, at
frequencies up to 7 HZ, and at temperatures in excess of 1500 F. The
rig has demonstrated its effactiveness as a useful laboratory ool for
compressor and turbine disk low cycle fatigue and cyclic stress
rupture life evaluation. {Author)

AT4-14262 Man-powered flight - The oscillating wing
machine. H. Upenieks. Aeronautical Journal, vol. 77, Oct. 1973, p.
502-505. 8 refs.

A74-14363

Osclilating-wing machine designs are considered, giving attention
to the unbalanced and the balanced power system. The opportunity
to rest during the exercise is important for the reason thal man’s
physical endurance can be greatly extended if periods of high activity
are alternated with short periods of rest, It is pointed out that the
basic raquirements of man made, man-powered oscillating wings are
diffarent from the requirements imposed by nature on the natural
wings. GR.

A74-14263 An oscillatory method for the flight calibra-
tion of sideslip and incidence sensors. B. R. A. Burns {British Aircraft
Corp., Ltd., Military Aircraft Div., Preston, Lancs., England).
Aeronautical Journal, vol. 77, Oct. 1973, p. 506-511,

The local flow angles measured by incidence and sideslip probes
mounted on aircraft differ in general from the free stream or “true’
values due to the flow field of the aircraft and of the sensors
themselves. A method is describad for determining the correction
factors by means of measuremants made In oscillatory motion. The
longitudinal short periad mode is used for incidence calibration, the
dutch rodl for sideslip. G.R.

AT4-14381 QTOL-Europlane. H. Redemann, Flug Revue/
Flugwelt International, Dec. 1973, p, 18-21. In German.

The aerospace company Europlane Ltd, was founded in
Weybridge, England, in April 1972. The new firm was to develop an
aircraft for short-distance flights. It is estimated that about 2600
aircraft of the new design will be needed, taking into account the
expected global demand. The noise produced by the new aircraft is
to be below the noise level of presantly operating aircraft. Regular
commercial flight operations with the new aircraft are to begin in
1979, The payload range of the new aircraft is discussed together
with the noise levels, the effects of improved climb performance, and
details of interior layout. ’ G.R,

A74-14362 Remotely pilotad vehicles - Necessity, wishful
thinking, or plaything {Unbemannte Flugkdrper - Notwendigkeit,
Wunschdenken oder Spieterei). R. Olsen. Flug Revue/Flugwelt
Internationsl, Dec. 1973, p. 27-30, 35-38. In German.

Various types of remotely piloted vehicles (RPV) are con-
sidered, taking into account the military objectives for which tha
vehicles are to be used. RPV developed in Germany during the time
from 1939 to 1945 are compared with RPV designed in the U.S.
after 1945. Attention is given to the Matador TM-B1C, the Mace
TM-78, the Goose SM-73, the Regulus |1, and the SNARK SM-62.
Other RPV considered include the Jindivik MK.3, the Beecheraft
PD-121, the Beechcraft KDB-1, the Radioplane RP-76, the Ryan
Firebee, and the Radioplane XQ-4. Ground-to-air missiles are
discussed together with the German space prograrm in the years from
1935 to 1945 and unmanned VTOL platforms for military applica-
tions. . G.A.

A74-14363 Wear determination in Boeing 747 engines
{Abriebauffindung in  Bosing 747-Triehwerken). E. Jantzen
(Deutsche Forschungs- und Versuchsanstalt fir Luft- und Raumfahrt,
Institut fiir Flugtreib- und Schmierstotfe, Munich, West Germany).
Flug Revue/Flugwelt International, Dec. 1873, p. 47, 48, 50. & rafs.
In German.

Regular checks of the aircraft engines are being cenducted fora
number of years in order 1o increase flight safety. Studies have been
carried out to use the amount of metal rubbed off from engine
components and suspended in the lubricant as an indication for the
degree of wear. The Spectrometric Oil Analysis Program of the u.s
Air Force was conducted to develop suitable equipment and
approaches for wear control methods based on the amount of metal
found in the oil. In the case of the Boeing 747 engines it was found
that the amounts of metal in the oil wes very small. The possible
causes for this phenomenon are discussed, taking into account
studies of the residue in centrifugal oil filters, G.R.



A74-144861

A74-14461 ¥ Fractura mechanics aircraft structural design
application and related research. H. A. Wood (USAF, Flight
Dynamics Laboratory, Wright-Patterson AFB, Ohio) and N. Tupper
{USAF, Materials Laboratory, Wright-Patterson AFB, Ohio). In:
Intarnational Congress on Fracture, 3rd, Munich, West Germany,
April 813, 1973, Reports. Part 9, Diisseldorf,
Verein Deutscher Eisenhiittenleute, 1973, p. VII-523.1 to VIII-
523.8.

Description of fracture control procedures employed by the
1.8, Air Force in the design of current and futuré aircraft to ensure
safety by reducing the probability of catastrophic failure due to
undetectad damage. Attention is given to fracturesafety related
aspects of material and process selection, material procurement and
control, nondestructive inspection, and damage tolerance analyses
and testing. Applications of fracture mechanics criteria to aircraft
design have helped to ciarify the importance of research in
identifying the basic metallurgical mechanisms of fracture. Knowl-
edge gained from such research is judged necessary for improving
resistance to ¢rack growth and for developing alloys which are
relatively insensitive to chemical environments in which aircraft
operate. T.M.

A74-14480 Evaluation of the helicopter as & camera
platform. S. A. Veress (Washington, University, Seattle, Wash.). In:
American Society of Photogrammetry, Annual Meeting, 39th,
Washington, D.C., March 11-16, 1973, Proceedings.

Falls Church, Va., American Society of Photo-
grammetry, 1973, p. 252-278, 12 refs. '

The helicopter belongs to the family of low vibrating camera
platforms. The predominant frequency range involved is 8.5 to 24
cycles per second. Such a freguency theoretically permits 2 photo-
graphic exposure time of 1/50 of one second. Thus an "all weather’
photegraphy is made possible. Aspects of the evaluation problem are
discussed together with the vibration effect, questions of camera
suspension, and the testing of the photographic parameters. G.R.

A74-14498 # Wake trbulence - The invisible killer. A. M.
Kidd (Canadian Air Line Pilots Association, Montreal, Canada).
CATCA Journal, vol. 5, Fall 1973, p. 4-7, 26. 7 refs.

A number of hazardous takeoff situations and some accidents
caused by waks vortices {wing tip vortices) from a precading aircraft
on a congested runway are described. Details sre given on a wake
vortices accident of June 8, 1966, resulting in a collision of an X8-70
and an F-104 over the Mojave Desert in California, and on the crash
of a DC-9 behind a DC-10 at Fort Worth on May 30, 1972,
Recommendations made by the ALPA air safety team after the crash
are listed. V.Z.

A74-14499 § The future of secondary surveillance radar in
gir traffic control. R. Shiptey {Cossor Electronics, Ltd., Harlow,
Essax, England). CATCA Journal, vol. 5, Fall 1973, p- 1B, 19.

The recent evolution of the SSR system is reviewed, noting the
removal of reflected signals, the vastly improved azimuth accuracy, a
lower interference and steadier displayed signals within sight, and the
pessibility of a high-capacity information link. It is anticipated that
the SSR system will further improve the Air Traffic System and
thereby cantribute to greater safety and regularity of aviation. V.2,

A74-14501 Airports for the B80s; Proceedings of the
Fourth World Airports Conference, London, England, April 3-5,
1973, Conference sponscred by ICE, RIBA, RAeS, Charterad
Institute of Transport, BAA, Royal Town Planning Institute, AQA,
and ASCE. Edited by J. 8. Davis, London, Institution of Civil
Engineers, 1973. 210 p. $28.06,

Anticipated development and growth of air transport in the near
future is examined in relation 1o the planning and design of airports
for the 1980's. Papers examine differences between present and

18

future commercial aircraft, the effects of technplogical development
on international air transport, changes in the European gir transport
pattern, terminal planning for improved péssenger and- baggage
movement, special development problems ghvisioned for Maplin
Airpart, social and economic consequences f airport operation, and
the contrasts in nationat airport planning 8s gceasioned by participa-
tion of central governments in different countries. ‘
; TM.
AN .
A74-14502 Demands for air transport - 1980.1890. K.
Hammarskjald {International Air Transport Association, Montreal,
Canadal. In: Airports for the 80s; Proceedings of the Fourth World
Airports Conference, London, England, Aprit 3.6, 1973.
London, Institution of Civit Engineers, 1973, p. 13-20.
Air transport in the 80s will be characterized by traffic volumes
many times greater than those of today, In meeting this demand, the
resolution of the economic and political aspects of the general
problem will present greater difficulties than resolving the technical
aspects. World airline passenger traffic should double by 1980 and
increase six-fold by 1990. Scheduled air freight by 1980 will be 3.5
times, and by 1990 ten times, present volumes. Industrial countries
will continue to predominate air passenger and freight traffic.
Today's turbojet fleet of 4000 will expand to about 6000 by the
early 80s and some aircraft may have over 1000 seats. Carge capacity
will increase proportionately. Congestion of airport runways, passen-
ger and cargo terminals, inspection and ground transport facilities is
expected to increase, as will demand for additional and improved
airport systems, {Author}

A74-14503 Conventional take-off and landing. G. Sim
{Lockheed -Califarnia Co., Burbank, Calif.). In: Airports for the BOs;
Proceedings of the Fourth World Airports Conference, London,
England, April 3-5, 1073. ' - London, Institution of
Civil Engineers, 1973, p, 25-34, 12 refs,

This paper discusses the characteristics of the new generation,
wide-body et transports, and in particular the Lockheed TriStar,
with particular refesence to airport operational interfaces. Considera-
tions of physical dimensions and passenger access together with
taxiway and runway requirements are included. Traffic control and
noisa factors are briefly reviewed. Traffic trends to the end of 1380
are indicated with some more speculative projections given for the
batance of this century. Some immediate trends in aeroplane design
are postulated with particular comment on airport community noise.
A review of future CTOL size, cruise speed and field length
requirements provides an indication of possible future airport needs.

{Author)

A74-14504 Concorde in the airport environment. P.
Besson {Compagnie Mationale Air France, Paris, France), In: Airports
for the BDs; Proceedings of the Fourth World Airports Conference,
London, Engtand, April 35, 1973, London,
Institution of Civil Engineers, 1973, p. 36-41.

The problem of injecting Concorde into the airport environment
raises three different aspects: first, the handling of Concorde during
approach and departure from an airport involving navigation aids,
aerotynamic qualitics of Concorde in subsonic flight and also
long-range guidance; second, problems of noise and environment in
general, either during take-off, approach or landing; third, problems
related to the specific fayout of the airport and which implicate the
ground handling possibilities of Concords, runway foads, tempera-
tures and engine exhaust velocities, facilities for. boarding and
disembarkation of passengers and luggage. (Authaor}

A74-14505 Short take-off and landing. 4. Davies (British
Aircraft Corp., Ltd., London, England). In: Airports for the 80s;
Procgedings of the Fourth World Airports Conference, London,
England, April 3-5, 1973, London, Institution of
Civil Engineers, 1973, p. 43-46.

It has bean recognized for a long time that the development of
STOL sircraft could make an important contribution to the solution
of the problems of congestion and noise, while at the same time



easing the problem of opening up new routes, particularly between
population centers which do not already possess large airports.
Unfortunately, the attainment of STOL capability inevitably implies
some increasa in gperating costs and, althouph a reduction in delay
times arxd other operational factors favourable to STOL, do
something to lessen the increase in operating costs, these effects have
proved insufficient to give confidence in the prospects of true STOL
aircraft, i.e., of aircraft capable of taking off and landing within
about 2000 ft. The prospects far aircraft aiming at the less ambitious
target of landing and take-off within 3000-5000 ft, however, seem
much brightet, and the paper discusses the implications of such
aircraft on the future of short-haul and medium-haul transportation.

{Author)

A74-145086 Vaertical/short take-off and landing. J. T.
Stamper {Hawker Siddeley 'Aviation, Ltd., Kingston-on-Thames,
Surtey, England). In: Airports for the B0s; Proceedings of the Fourth
World Airports Conference, London, England, April 3-5, 1973,
London, Institution of Civil Engineers, 1973, p,

4755,
The growth of air transport as it axists today is briefly reviewed,
The factors governing this growth are defined and the different
choices of system are mentioned. The unique characteristics of the
VSTOL system are discussed in some detail. It is suggested that,
when all factors are taken into consideration, the VSTOL systemn will
prove the most satisfactory for the future. Possibla ways in which
this VSTOL system will evolve are given. {Author)

A74-14507 Changes in the European air transport pattern.
C. Stuart (British European Airways Corp., Ruislip, Middx.,
England). In: Alrports for the 80s; Proceedings of the Fourth Worid
Airports Conference, London, England, April 35, 1973.
London, Institution of Civil Engineers, 1973, p. §5-72,
The history of European ait transport is considered, giving
attention to conditions at the beginning of air traffic, questions of
aitcraft development, predictions concerning future developments,
and the liberalization of European air transpart. Airline objectives
are related to the customer, national aspects, and guestions of
profitability. Problerns of airline creative marketing are discussed
together with the significance of airport location, taking into account
aircraft movement trends at Heathrow airport. G.R.

ATA-14508 Airport terminal planning. 7. M. Suilivan
(Datlas/Fort Worth Airport, Fort Worth, Tex.). In: Airporis for the
B0s; Proceedings of the Fourth World Airports Conference, London,
England, April 3-5, 1973, London, Institution of
Civil Engineers, 1973, p. 79-84.

Using the Oallas/Fort Worth Airport as an example, it is
necessary to point out that airport terminat planning must be done
with a broad view of the future and an understanding of the
problems of the past. A general criterign concerning expansibility
and automation with passenger convenience as a goal is presented.
An airport transit system is also described, pointing out the fact that
distances between terminals must be traversable in a minimum of
time. Moving passengers from their deplaning gate to anather
terminal or to a remote parking area is a prime consideration. This
same transit system is used to move employees, baggage, nail and
rubbish throughout its entire circulatory system, thus completely
automating the airport. A future convenience for travellers of all
kinds could be an inter-city transit system tied in with the airport
transit system. {Authior)

AT4-14509 Access to airports. L. B. Mullett and P. J.
Corcoran {(Department of the Environment, England). In: Airports
for the 80s; Proceedings of the Fourth World Airports Conference,
Londen, England, April 3-5, 1973, London,
Jnstitution of Civil Engineers, 1973, p, 93-98.

Surface access to airports is discussed in the context of a
methodology for assessing the demand for a link and sefecting a
suitable system, A five-stage evaluation procedure is propased:
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airport classification, demand estimation, interchange studies, selec-
tion of mades and socio-economic analysis. Emphasis is placed on
the necessity of considering the link in relation to the urban and
airport distribution networks and the operational characteristics of
the airport. The evaluation of the surface access requirements of the
third London airport at Maplin are discussed in the framework of the
methodology. {Author)

A74-14510 Maglin - Planping aspects and their inftuence
on airport design. K. B. Walter (British Airports Authority, London,
England}. In: Airports for the 80s; Proceedings of the Fourth World
Airports Conference, London, England, April 3-5, 1973
London, Institution of Civil Engineers, 1973, p.
115-118. '
The paper deals first with the specitic problems that are a direct
outcome of the site choice, in particular the probfems of access o
the airport. Land-use planning for the reclaimed site is discussed,
including the way in which the airport will develop in stages to its
ultimate four runway configuration. The strategic planning of the
teyminal zone is dealt with in some detail, in particular the influence
that rail access will have on the development of passenger facilities
and vice versa. Inter-terminal movemenis and other communication
requirements are discussed, showing how an integrated publi¢
transport system serving the airpart fink to principal areas of new
urbanization and the seaport create both an opportunity and a
challenge for the future. [Author)

A74.14511 Maplin - The operationa) factors and their
influence on the design of the airport. G. A. Champniss (British
Airports Authority, London, England). In: Airports for the 80s;
Proceedings of the Fourth World Airports Conference, London,
England, April 3-5, 1973, London, institution of
Civil Enginaeers, 1973, p. 119123,

The paper reviews the possible future development of the air
vehicle and the effect that the increase in size of the vehicle will have
on the design parameters refating to the runways and taxiways. The
desiyn criteria which are related to operations in the lower visibility
ranges are also examined so that comprehensive design parameters
for the runway and taxiway system related to future technological
changes are used for planning. Various runway layouts suitable for a
high capacity airport are examined with particular reference to the
layout chosen for Maplin. Probable movement rates are given
together with an indication of possible future increases resulting
from operational and technological development. The importance of
a phased development plan so that individual areas of development
contribute to the future whole while at the same time maintaining an
efficient operation is considered, {Author)

A74-14512 Maglin - Management aspects. P. Whitfard
{British Airports Authority, London, Engtand), In: Airports far the
80s; Proceedings of the Fourth World Airports Conference, London,
England, April 3-5, 1973.i London, Institution of
Civil Engineers, 1973, p. 125-129.

Managing in the B0s 2 new airport like Maplin will present a
different challenge from that which faced the first managers of
existing airports, Both the size and the technalogical content will be
different. Objectives and management styles must be carefully
chosen and defined, and the airport manager must ensure that the
whole airport system gives a high leve! of passenger service. To 'do
this he must know what the passenger really wants, not what he
thinks the passenger wants. 1t will be difficult to permit large
numbers of individual, autonomous organizations to operate in

-parallet without adversely affecting the Tevel of passenger sarvice. A

large degree of automation throughout the whole airport system will
be necessary if the maximum planned capacity, approximately 125
miltion passengers par annum, is to be achieved. {Author} -

A74-14613 Noise - Tha technical aspects. J. 8. Large
{Southampton, University, Southampton, England} snd R. C. Lam
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{Department of Civil Aviation, Melbourne, Australia). in: Airports
for the BOs; Proceedings of the Fourth World Adrports Conference,
London, England, April 35, 1973. London,
institution of Civil Engineers, 1973, p. 141-146,

Although there are many sources of noise around an airport, the
dominant source is due to aircraft operations, including taking off,
landing, and taxi manoeuvres. Monitoring is one of the few methods
open to authorities involved in airport operation in order to control
this noise. Several automatic monitoring systems tow in use at world
airports are discussed, tovether with the standards adopted for
aircraft noise controil. The most comprehensive systam of monitoring
is that proposed for the State of California. This system not only
regulates individual noise levels, but also noise exposure boundaries
around the airports. It is difficult to see how this system could be
applied to an airport such as Heathrow, with its complex routeing
system. The paper suggests how 3 compromise system could apply at
this London airpart, so that closer control of take-off and fanding
noise could be achieved, {Author)

A74-18514 Moise - The social impact. W. Allen. In:
Airports for the BOs: Proceedings of the Fourth World Airports
Conference, London, England, April 3-5, 1973.

Londan, Institution of Civil Engineers, 1973, p. 147-154. 6 refs.

The nature of airports as nodse sources is described, and the
propagation of ground to ground noise is discussed, including the
influence of wind, temperature gradients, and topography. The
analysis of air to ground noise by equal energy contour systems is
criticized for its lack of realism, and a comparison study is described
between noise and number index {NNI) and PNdB contours for a
specific airport and their relation to the gecgraphical location of
reported complaints. The PMNdE contours fit well and the NNI
poorly. 1t is then argued that single index measures of annoyance as
developed for the interpretation of equal energy ¢ontour systems
have little vatue for the planner, and that a more satisfactory way of
expressing criteria to limit the adverse social consequences of noise
wiill generally be by separate statements about acceptable noise levels
and numbers of incidents in respect of each major category of
community need. {Author}

A74-14516 Criteria for the siting of major airports. A.
Goldstein, In: Airports for the 80s; Proceedings of the Fourth World
Airports Conference, London, England, April 3-8, 1973.

Londen, institution of Civil Engineers, 1973, p.
160174, Q refs.

After cornmenting on the basic protiem of airport location, the
role of criteria is considered. There are comparatively few mandatory
standards involved, leaving a substantial area where all factors need
to be weighed and compared against each other, This invalves
trade-offs between factors, some of which may be measured and
valued and some of which remain more intangible. The techniques
involved in such comparisons must incorparate both the physical and
the social sciences, The paper then considers four important criteria
of airport location, i.e. noise, surface access, urbanization, and
planning. {Author}

AT4-14517 The role of local planning suthoritles in
relation to the siting and development of airports. E. G, Sibert
(Surrey County Council, Kingston-on-Thames, Surrey, England). tn:
Airports for the 80s; Proceedings of the Fourth World Airports
Conference, Londan, England, April 3-6, 1873,

London, institution of Civil Englneers, 1973, p. 176-178.

Planning considerations are given for the siting of new airports
and the development of control of existing sirports. it Is proposed
that the decision making in siting new airports should be made at
national and regional levels and that a national policy be adopted In
this matter. Noise, urbon development and growth, air route
patterns, public participation in making tocal decisions, tand safe-
guarding for future airport growth, and the relations of airports and
nearby countrysides are covered as airport siting factors. Tha main
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point of the discussion is the close interreiation between operational
contern and emvironmental response which must be given prime
consideration, V.2

A74-14521 ¥ Recent advances in gercdynamics for transport
aircraft. |. L. T. Goodmanson and L. B. Gratzer {Boeing Cao., Seattle,
Wash.). Astronautics and Aeronautics, vol. 11, Dec. 1673, p. 30-45.
20 refs, .
Noise, pollution, and congestion have become the major
problemns of the air-transport industry. The desire to extend regular
air transporiation to areas and markets not well served now has
fostered technalogy for short takeoff and landing {STOL) sircraft
and design concepts for really quiet and econamical STOL systems.
During the past decade or so, consiclerable effort has alsa gone into
the development of high-lift systems important to the more
cohventional transports as well as STOLs. An aircraft with boundary-
layer control {BLC) is discussed together with a near-sonic-transport
concept and transonic transport configuration concepts. G.R.

A7414523 {4 Bird control at the airport. G. E. Meyer and M.
4. Baulter (USAF, Waapons Laboratory, Kirtland AFB, N. Mex.).
Astronautics and Aeronautics, vol. 11, Dac, 1973, p. 55-67. 15 refs.

In 1971 bird-aircraft collisions damaged or destroyed 383 Air
Force aircraft and inflicted serious injuries on several pilots. More
bird-strikes occur during takeoft and landing than any other phase of
flight. This fact underscores the need for bird control in the
immediate vicinity of the airfield. Birds may be dispersed locally by
any of a great numbes of means designed to elicit an escape response.
Radar detection of birds may enable pilots to evade aspproaching
flocks. G.R.

A74-14548 Functional tasts of a cryo-cooled mass gpec.
tromater ion source in a supersonic wind tunnel. D, Offermann and
T. G. Scholz {Bonn, Universitit, Bonn, West Germany). Review of
Scientific Instruments, vol, 44, Nov, 1973, p. 15731577, 10 refs.
Bundesministerium  fir  Bitdung und Wissenschaft Gramt No.
WRK-197.

A modified helium cooled ion source was operated in supersonic
gas fiows simulating some conditions of a rocket flight through the
upper mesosphere and lower thermosphere. It is shown that the
shock in front of this ion source is removed due to the low
temperature of the ion source front part and that the mass
spectrameter measures the composition of the undisturbed gas Tiow,
Stability and angular dependence of the ion source signal are
analyzed, The light emission from the cold jon source in an arc
heated supersonic flow is discussed, {Author}

A74-14563 Deposition and corrosion in gas turbinas;
Proceedings of the Conference, London, England, December 6, 7,
1972. Conference sponsored by the Central Electricity Generating
Board. Edited by A. B. Hart and A. J. B. Cutler {Central Electricity
Generating Board, Research Laboratories, Leatherhead, Surrey,
England). New York, Halsted Press, 1973, 424 p. $47.50.

The papers examine the limitations which depesition and
corrosion  problems impase on gas turbine operations. Special
emphasis is given to laboratory and experimental rig studies of
corrosion under operating conditions and the assessment of com-
mercial alloys for gas turbine applications. Some aspects of the
development of new corrosion-resistant alfays are also described. The
chemical reactions of the fuel and air impurities during combustion
end the aerodynamic factors which influence the depositions of the
combustion residues are considered. Industrial experience with
land-based and marine gas turbines and the procedures which have
been established for successful operation are described.

F.R.L

A74-135564 Problems of future high-temperature corrosion
tesearch and testing. W. Moler (Brown, Boveri et Cie AG, Mannheim,
West Germany), In: Deposition and corrosion in gas twrbines;
Proceedings of the Conference, London, England, December 8, 7.



1972, MNew York, Halsted Press, 1973, p. 1-16.
21 refs,

Hot fiue gases attack engine parts. This metal wastage which is
called high temperature corresion is influenced by fuel impurities
such as V. alkali metals, C} and 5. The scaling resistance given by
protective tayers and models of the corrosion mechanism are
described. Checking the models by metallurgical investigation of
corrosion layers yieids the following results. Heavy corrosion
corresponds to thick scale layers. Bad adhesion of this scale causes
frequent spaliing and formation of new scale. Tha flow canditians
around an airfGil affect the scaling considerably, There are several
averlapping processes which contribute to the phenomenon of high
temperature  corrosion: isothermal oxidation; scale spalling by
therma! cycling, impact and mechanical stresses; and high gas stream
velocities, pressures, and mechanical stresses accelerating scale
growth. Traces of fuel impurities also accelerate scale growth.

{Author}

AT4-14565 Air and fuel monitoring for gas turhines. 1.
Davies and P. W. Polfreman (Central Electricity Generating Board,
SE Region Scientific Services Dept., Barnet, Herts,, England). In:
Deposition and corrosion in gas turbines; Proceedings of the
Conference, London, England, December 6, 7, 1972,

New York, Halsted Press, 1973, p. 17-21.

The investigation of gas turbine corrosion in the SE Region led
to a study of the routes of entry of alkali matals into the turbines.
Part of this investigation concerned the procedures for measuring the
sodium contents in air and fuel. The methods can give misleading
results and many of the errors have been studied and eliminated. The
results of air and fuel monitoring are briefly reviewed. Although no
association between airborne sodium and corrosion can be demon-
strated a clear association has emerged between fuel-borne sodium
and corrosion. This may af itself be insufficient to account for the
intense corrosion observed at one station and a concentration process

in the filters may be taking part, {Author)
ATA-14567 Aerodynamic aspects of gas turbine blade
corrosion. J. M. Moore and R. I. Crane {Central Electricity

Generating Board, Research Laboratories, Leatherhead, Surrey,
England). 1n: Deposition and corrasion in gas turbines; Proceadings
of the Conference, London, England, December 6, 7, 1972,
Mew York, Halsted Press, 1973, p. 34-57. 40
refs. o
To provide a background to research on the chemistry of blade
corrosion, a description is givan of the gerodynamic processes which
may be involved. Current ges turbing design methods are summarized
andt the vactors controlling the geometry of the blades and their
surface boundary layer development are discussed. A detailed
account 7§ given of the mechanisms by which potentially corrosive
materia! can be deposited on the blades. Although few firm
conclusions can be drawn until more is known of the corrosion
process, this survey may assist in the design of corrosion experimants
and the interpretation of results. . {Author)

A74-14680 The assessment of hot corrosion resistance by
rig testing - Philotophy and experienca. J. F. G. Condé and G. C.
Booth (Minlstey of Defence, Admiraity Materiels Laboratory, Poale,
Dorset, England). In: Deposition and corrosion in ges turbines;
Froceedings of the Conferente, London, England, Decernber 8, 7.
1972 New York, Halsted Press, 1973, p.
278203, B refs. )

In & low pressure test rig, corrosion closely similar to that sean
in engines in service has bean reproduced in 200 hr on simulated
serofoil specimens in cascade arrangement, the only accelerating
factor being a salt in air level of 0.1 ppm cormpared with 0.01 ppm In
service, Simulated serofoil specimens were adopted in the rig 2s an
appropriate vehicle for assessment of coatings, but it is also possible
to test cylindrical rod specimens to enable precise measuremant of
corrosion of substrate materials. Even with the comparatively low

A74-14597

heating and cooling rates attainable in the rig, it has been shown that
thermal cycling has an accelerating effect and hence better simwla-
tion is desirable. To enable the correct heat-transfer vaies to be
achieved and to permit the effect of blade coaling to be assessed, a
high pressure facility has been designed. {Author)

A74-14583 Turhine corrasion - Rig evaluation and engine
experience. K. Page and R. J. Taylor {Rolls Royce /1971/, Ltd,,
Coventry, Engiand). In: Deposition and corrosion in gas turbines;
Proceedings of the Conference, London, England, December 6, 7,
1972 New York, Halsted Press, 1973, p.
360-376.

Rolls Royce gas turbine operating experience in environments
promaoting turbing corrasion is reviewed, and an sttempt is made to
identify where further environmental data on engines in the field are
required, and to define the current rig problems on alternative
materials and coatings, and the philosophy considered necessary for
final engine evaluation. The improved cotrosion vesistance of IN 738
relative 10 the existing N105 and N115 blade materials has been
established from rig testing. In order to properly assess the relative
marits of alternate materials and coatings it is preferable to test
engines with ralnbow turbines in the actual aperational environment.
More extensive field monitoring of engine operating environments
and running schedules is necessary in order to obtain a better
understanding of the reiative importance of various factors influ-
encing corrasion. FR.L

A74-14595 Simulator tests of pilotage error in area naviga-
tion with vertical guidance - Effects of descent angle and display
scale factor. R. J. VanderKolk and 5, N, Roscoe {Ilinois, University,
Urbana, 1), In: Human Factors Society, Annual Meeting, 17th,
Washington, D.C., October 16-18, 1873, Proceedings.

Santa Monica, Calif,, Human Factors Society, Inc.,
1973, p. 229-739. 6refs.

Pilotage error in area navigation with vertical guidance was
weasured in a flight simulation facility for all combinations of four
descent angles and four scale factors for the vertical guidance display
for each of two pilot groups representing different experience levels.
Pitot performance was measured in terms of altitude error, cresstrack
error, airspeed error, procedural error, and information processing
rate on an independent side task. The restlts show that altitude
tracking errors increase with descent angle and decrease as display
scale factor becomes more sensitive. Altitude errors for airline
transport pilots were relisbly smaller than for commercial instrument
pilots for most of the experimental conditions tested, {Author}

AT74-14596 Control authority with a flight performance
controfler. C. A, Bergman, K. R. Sivier, and S. N. Roscoe (lllinois,
University, Urbana, (11}, In: Human Factors Society, Annual
Meeting, 17th, Washington, D.C., October 16-18, 1973, Proceedings.
Santa Monica, Calif,, Human Factors Society,

lac., 1973, p. 240-24b, 10 refs. USAF-sponsored research.
Description of a performance control system that provides
direct pilot control of vertical speed and bank angle and has been
flight tested in a twin-engine, general aviation aircraft. Automatic
coordination and lift compensation in turns are provided, The system
is FAA-certified for normal category operations under visug! flight
rules, above 400 feet AGL. M.V.E,

AT4-14597 Motion relationships in aireraft attitude and
gubdance displays - A flight experiment. 5. N. Roscoe and R, C.
Willigas (lllinols, University, Urbana, I}, In: Human Factors
Saciety, Annual Meeting, 17th, Washington, D.C., October 16-18,
1873, Proceedings. Santa Manica, Calif., Human
Factors Soclety, Inc., 1973, p. 246265, 24 refs, Navy-sponsored
rasearch,

Review of the results of tests administered to nonpilot studsnts
on tasks involving conflicting visual and vestibular cues while flying
with each of four basic aircraft attitude presentations {(moving
horizon, moving airplane, frequency separated, and kinalogl in a

~
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Beechcraft airplane. The results indicate that the principle of display
frequency separation provides at least equivalent pllot steering
parformancs to that obtained with the conventional moving horizon
format, while the anticipatory cues it affords tend to reduce the
incidence of control reversals under circumstances of subliminal
angular acceleration by providing initial direction-of-motion compati-
bility. M.V.E.

A74-14588 Aircraft simulstor motion and the order of
merit of flight attitude and steering guidance displays. . Ince, R. C.
Williges, and 5. N. Roscoe {Hlinois, University, Urbana, tH). In:
Human Factors Society, Annual Meeting, 17th, Washington, D.C.,
October 18-18, 1973, Proceedings. Santa
Monica, Calif., Human Factors Society, Inc., 1973, p. 266-264. 21
refs. Navy-USAF-sponsored research.

Investigation of the effects of variations in flight simulator
motion dynamics upan the order of merit of a family of flight
displays. The results indicats that the outcome of human engineefing
experiments in simulators can depend upon the motion system
employed. In the experiments performed, only two degrees of
motion freedormn were available for experimental manipulation.
Neverthetess, results obtained for various flight tasks were sufficient-
Iy clear to allow the conclusion that motion systems that introducs
gravitational cues not present in flight can be as damaning to the
validity of an experimant as the absence of acceleration cues. M.V.E.

A74-14599 Uses of a visual landing system in prirnary
flight training. L. L. Young, R. 5. Jensen, and C. W. Treichel (lllinois,
University, Urbanas, IL). In: Human Factors Society, Annual
Meeting, 17th, Washington, D.C., Octaber 1618, 1973, Proceedings.
‘Santa Monica, Calif., Human Factors Society,

Inc., 1973, p. 266-271. 10 refs. Contract No. F44620-70-E-0105.
Exploratory study of the potential usefulness of a visual fanding
system (VLS) in a primary flight training program, aimed at
determining the design and instructional changes that may be
necessary for optimizing a landing trainer. The opinion of instructors
and students was generally favorable about the effectiveness of VLS,
and they praissd it highly as a means for teaching traffic pattern
procedures including airspeed, altitude, radio communications, turn-
to-final, angle of descent, and runway alignment. However, its fack of
altitude cues and groundspeed indication near the ground was felt to
limit somewhat its value as a trainer, M.V.E.

A7A-14820 # Elsstic, plastic behavior of a rotor, 1 - Analysis
of an axisymmatric rotor whose radius varies in axial direction. A,
Nagamatsu, T. Murota, and T. Jimma {Tokyo Institute of Tech-
nology, Tokyeo, Japan). JSME, Builetin, vol. 18, Oct. 1973, p.
1532-1638; Discussion, p. 1538; Authors’ Closure, p. 1539, 5 refs.
Elastic stress and strain ara analyzed In 8n axisymmetric rotor
whose radius allows arbitrary variation in the axial direction. A
theoretical approach using the finite element method is taken to
follow the changes of shape, stress, and strain, a5 well as the
appearance and growth of plastic zones due 1o successive increase of
rotational speed. Yamada's matrix is adopted as stress-strain relations
after yielding of material, and not onty materla) nonlinearity but also
geometric nonlinearity due to finite deformation is taken into
acoount in this analysis. As an example, nonuniform deformation of
solid and hollow cylinders of various heights is analyzed through
elastic, partially plastic, and totally plastic ranges. {Author)

A74-14621 # The effect of gyroscopic moment and distri-
buted mass on the vibration of & rotating shaft with a rotor. 5. Aiba
(Yamanashi University, Kofu, Japan). JSME, Bufletin, vol. 16, Oct.
1973, p. 1550-1658; Discussion, p. 1559, 1560; Author’s closure, p.
1560, 1561. 9 refs.

This paper deals with the vibration and critical speeds of a
rotating shaft fitted with a symmetrical or an asymmetrical rotor,
taking into account the gyroscopic effect of the rotor and distributed
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mass of the shaft. Eigenfrequencies at any shaht speed, mode of
eigen-vibration, and the amplitude due to unbalances are obtained -
theoratically, and numerical examples are shown, Critical speeds in
the case of a symmetrical shaft system and two kinds of critical
speed hands in the case of a shaft having an asymmetrical rotor are
obtained theoretically, and numerical calculations are performed.
{Author}.

A74-14622 4 Balancing of a flexible rotor. 11l - Universal
state of balance of a flexible rotor irrespective of its beating stiffness.
§. Miwa (Aoyama-Gakuin University, Tokyo, Japan). JSSME, Bufletin,
vol. 16, Oct. 1873, p. 1582-1570; Discussion, p. 1570, 1571;
Author's Closure, p. 1571, 1572, 10 refs, )
in balancing a flexible rotor, two alternative procédures have
besen proposed; one of them is n-plane-balgncing and the other {n +
2)-plane-balancing, named after the required numbers of correction
planes. In this paper, both procedures are discussed theoretically, and
tha latter is found to be superior for the purpose. Next, analysing
how the form of the characteristic function of rotor shaft deflection
is influenced by its bearing stiffness, the conditional equation and
practical method of balancing are presented here for the universal
state of balance of a flexible rotor which will no more be affected by
its bearing stiffness. The (n + 2)-plane-balancing guarantees this state
of balance of the rotor. {Author)

A74-14623 # The stahility of flexibly supported, externally
pressurized gas journal bearings - Case of a rigid rotor. A, Tatara, H.
Koike, and A. lwasaki. JSME, Bufletin, vol. 16, Oct. 1973, p.
1673-1679. & refs,

The stability of a self-excited whirl is an important probiem of
externally pressurized gas bearings used in high speed turbomachines.
Bearings are often flexibly supported in order to supprass this whirl.
In this study, the stability characteristics ara shown for a system
connected with a symmaetrical rigid rotor. Also, analytical results are
presénted and compared with an experiment on bearings flexibly
supported by ‘0" rings. The whirl onset speed can he made very high
by adequately selecting stiffness, damping, and othar parameters in
relation to rotor and bearings. Comparison shows theory and
experimental results in near coincidence, and the effectiveness of
flexible support is exhibited remarkably in contrast with cases of
rigidly supported bearings. {Author)

A74-14732 Narmeco 5208/T300 - A graphite-apoxy system
engineered for high-performance ajrcraft structures, B. E. Kaminski
{General Dynamics Carp., Convair Aerospace Div., Fort Worth,
Tex.). In: Materials and processes for the 70°s - Cost effectiveness
and refliability; Proceedings of the Fifth National Technical Con-
ference, Kiamesha Lake, N.Y,, Qctober 8-11, 1973, (A74-
14730 03-15} Azusa, Calif., Society for the Advancement of Matetial
and Process Engineering, 1973, p. 11-17. G refs.

) An improved Type H graphite-epoxy tape system was developed
using & ¢ommercial fiber and resin system. The material, Narmeo
5208/T300, was pradicted, oreated, and confirmed through a
systematic process of data evaluation within a three-month period.
Narrr.wo 5208/T300 has demonstrated a longitudinal modulus ap-
proximately equal to that of Type || graphite and a 1 percent strain
capability surpassing that of the cumrent Type !l material. in
addition, through improved cosmetic appearance and fiber perfor-
manca, the material has exhibited lower scatter than other commer-
cial graphite-epoxy material sysiams. {Author)

A74-147348 Polyimides for advanced radomes. S. A
Maorefield and J. B. Styron {Brunswick Corp., Marion, Val. In:
Materials and processes for the 70°s - Cost sffectiveness and
refiability; Proceedings of the Fifth Mational Technical Conference,
Kizmesha Lake, N.Y., October 811, 1973

Azusa, Calif., Society for the Advancement of Material and Process
Engineering, 1973, p. 71-79.



. Beinforced polyimide compasite materials provide good struc-
tural and electrical properties, and retention of thess properties at
high temperatures. This combination of properties makes polyimide
composites particularly attractive for. use in advanced aircraft and
missile radomes. Manufacturing processes and material properties are
described for. polyimide radomes using sofid faminate, foam sand-
wich, and honeycomb core sandwich constructions. An improved
high temperature rain erosion coating and & new lightning diverter
strip is described for use on sireraft radomes, {Author)

. . *

AT74-13739 tmproved manufacturing of the F-14A com-
pasite horizontal stabilizer. A. London, G. Lubin, and 5. Dastin
{Grumman Aerospace Corp., Bethpage, N.Y.). In; Materials and
processes for the 70's - Cost effectiveness and reliability; Proceedings
of the Fifth National Technical Conference, Kiamesha Lake, N.Y.,
October 9:11,1873, Azusa, Galit., Sociaty for
the' Advancement of Material and Prouess Engmeering, 1973, p.
80-90. & refs.

Production of the F-14A herizontal stabilizer, which is manufac-
tured by bonding precured boron/epoxy skins to full-depth atumi-

num honeycomb core and titanium ' intercostals and ribs, wes

upgraded by several process improvements. Reusable, silicone rubber
vacuum bags are used for turing and bonding. An upgraded bieeder
system efiminated the need for felt and fiberglass bleeders. An
automatic, boron tape laying machine is being used that significanty
reduces {ayup time. Aluminum honeycomb core is being sculptured
by a numerically controlled core cuttmg machine at a considerable
reduction in cutting tirme. {Author)

A74-14741 RohrBond. M, M. Schwartz {Rohr Industries,
inc,, Chula Vista, Calif.). In: Materials and processes for the 70% -
Cost effectiveness and reliability; Proceedings of the Fifth National
Technical Conference, Kiamesha Lake, N.Y., October 811, 1973,

Azusa, Calif., Society for the Advancemeant of
Material and Process Engineering, 1973, p. 103-114.

Advanced aerospace programs such as the Space Shuttle, other
space vehicles, supersonic aircraft, advanced engines, and tactical
systems need new, extremely strong, lightweight, high-temperature
products to perform. with maximum effectiveness in demanding
environments. RohrBond assemblies are formed from titanium
honeycomb core sandwiched between titanium sheets, and bonded
by a Rohr process LID {liquid interface diffusion). Unlike prior
processes which involved difficult forming of flat sandwich planks,
RotrBond is contoured, and then vacuum bonded in a single
operation to the finished configuration. This paper describes sophisti-
cated RohrBond components for America’s most advanced military
aircraft which are currently in production. New configurations of
assemblies and hardware applicatiors are described which show the
versatility of the honding process, equioment and tocling.  (Author)

A74-14748 Development of a graphite-epoxy tallboom for
a high-performance armed helicopter. H. Zinbarg (Ball Helicopter
Co., Fort Worth, Tex.). In: Materials and processes for the 70% - Cost
effectiveness and relishility; Proceedings of the Fifth National
Technical Conference, Kiamesha Lake, N.Y., October 911, 1973
Azusa, Calif., Society -for the Advancement of

Material and Process Engineering, 1973, p. 207-2186..-
This paper describes a research and development program
performed by Bell Helicopter Company to design, fabricate, and test
an advanced composite tailboom for the AH-1G Cobrz heficopter.

Several materials were evaluated for the structure, The structure -

chosen was a sandwich of Nomex core between Modmor |11 graphite
faces. Two structures were built; one for structural test and one to be
available for flight test, The first one has been tested, with failure
ocourring at 127% of design ultimate toad in a predictable manner.
{Authar) .

AT4-14749 Design and fabrication of a mixed composita

wing box. R. N. Hadcock, S. J. Dastin, and H. A. Erbachar

{Grumman Aerospace Corp., Bethpage, N.Y.). In: Materials and
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AT74-14756

processas for the 70's - Cost effectiveness and reliability; Proceedings |
of tha Fifth National Technical Conference, Kiamesha Lake, N.Y.,
October 9-11, 1973, Azusa, Calif., Society for
the Advancement of Material and Process Engineering, 1973, p.
217-227. USAF-supported research.

The application of mixed compaosite materials to aircraft
structures can result in components which are significantly lighter
and less expensive than their single compaosite or metal counterperts.
Studies of the wing box structure of an advanced fighter aircraft have
shown that maximum structura) efficiency is obtained using boron/
aluminum for the upper cover, a mixture of boronfepoxy and
graphite/epoxy for the lower cover, and graphite/epoxy for the beam
and rib substructure. Design and fabrication techniques for mixed
compasite wing box structures were developed under an Air Force’
funded program. The program objective was to extend composite
technology and demonstrate with a representative component,
structural weight savings of 30 percent over a comparable all-
titanium baseline wing. {Author)

AT74-14752 Sliding-seal electron-beam welding of titanium.
R. H, witt, J. G\ Maciara, and H. P. Ellison {Grumman Aerospace
Corp.. Materials, and Processes Development Dept., Bethpage, N.Y ),
In: Materials and processes for the 70°'s - Cost effectiveness and
reliability; Proceedings of the Fifth National Technical Conference,
Kiamesha Lake, N.Y., October 9-11, 1973,

Azusa, Calif., Society for the Advancement of Material and Process
Engineering, 1973, p. 270-297. Contract No. F33615-70-C-1806. AF
Project 8289,

The sliding-seal efectron beam (SSEB) waelding process demon-
strated capability for achieving aerospace quality weldments in
titanium alloys equivalent to hard vacuum EB welding in chambers
using production, nondestructive inspection techniques for inspec-
tion. For Ti-6Al-4V titanium alloy SSEB weldments, joint efficien-
cies of 100% of the base metal were obtained for both tensile and
fatigwe properties. Fracture toughness of ona-inch thick, SSEB
welded Ti-BAlI4V titanium alloy was determined. Values obtained
were for weldments made in the flat and vertical up weiding
positions. A selected simulated asrospace structure - an integrally
stiffened wing skin - was successfully welded to demonstrate
capability to fabricate production-type parts. {Author]

A74-14754 Laminated metaliic structure - An approach to
fracture control. J. R. Ellis {LTV Aerospace Corp., Vought Systems
Div., Dallas, Tex.), In: Materials and processes for the 70°s - Cost
effectiveness and reliability; Proceedings of the Fifth Nationa!
Technical Conference, Kiagmesha Lake, N.Y., October 9-11, 1973,
Azusa, Calif., Society for the Advancement of

Material and Process Engineering, 1973, p. 329-335.
Fatigue crack growth and residual strength tests were perforrmed
on a conventional machined aluminum wing spar section and a
laminated adhesive bonded counterpart. Test results are presented
and discussed with respect to fracture control. Manufacturing
methods used in the fabrication of the laminated spar are discussed
and weight and cost comparisons are presented. (Author]

AT74-14756 * {.ong range view of materials ressarch for civil
transport aircraft. M. D. Ardema and M. H. Waters (NASA, Ames
Research Center, Systems Studies Div., Moffett Field, Cafif.}. In:
Matorials and processes for the 70's - Cost effectiveness and
reliability; Proceedings of the Fifth National Technical Conference,
Kiamesha Lake, N.Y., October 211, 1973,

Azusa, Calif,, Society for the Advancement of Material and Process
Engineering, 1973, p. 356-370. 26 refs,

Tha impact of verious material technology advancemenn on the
economics of civil transport aircraft is investigated. Benefits of
advances in both airframe and engine materials are considered,
Benefits are measured primarily by improvements in return on
investment for an operator. Matarials research and development
programs which lead to the graatest benefits are assessed with regards
to cost, risk, and commaonality with other programs. Emphasis of the



A74-14763

paper is on advanced technology subsonic/transonic transports {ATT
type aircraft) since these are likely to be the next generation of
commercial transports, {Author)

AT4-14783 Advanced composite F-5 fuselage component.
P. D. Schockey {General Dynamics Corp., Convair Aerospace Div.,
Fort Worth, Tex.). ln: Materials and processes for the 70's - Cost
affectivenass and reliability: Proceedings of the Fifth National
Technica! Conference, Kiamesha Lake, N.Y., October 8-11, 1873.

Azusa, Calif., Society for the Advancement of
Material and Process Engineering, 1973, p. 423-431.

An F-§ mid-fuselage section has been designed and fabricoted
with extensive use of advanced composite materials. The manufac-
turing approach was very different from that commonly used for
aircraft fuselage structure and represents the design and manufactur-

ing flexibilities permitted by advancad composite materials. Tooling,

fabrication, and assembly procedures are presented, and the resulting

man-hour costs are described. The major problems are identified, and

tha pertinent conclusions and recommendations ars discussed,
{(Author)

AT2.14765 Application of powder metallurgy in gas tr-
bine aircraft engines. D. J. Evans, J. E. Flyon, and 0. N. Duhi
(United Aircraft Materials Engineering and Research .aboratory,
Middletown, Conn.). In: Materials and processes for the 70's - Cost
effectivencss and reliability; Proceedings of the Fifth National
Technical Conference, Kiamesha Lake, N.Y., October 911, 1973.

- Azusa, Calif., Society for the Advancement of
Matertal and Process Engineering, 1973, p. 438-447.

The application of powder matallurgical processing fo aircraft
gas turbine engines is discussed. Fully dense powder structures, using
nickel and titanium alloys are employed in initial rotating com-
ponents. Less than fully dense applications, involving nickel, tita-
nium and ferrous alloys, are selected where P/M can effect
substantial cost reductions over previous components machined from
conventionally processed wrought alloys. {Authar)

AT4-14768 Fabrication and repair of titanium enging
components by welding. D. S. Duvall and W. A. Owezarski {United
Aircraft Materials Engineering and Research Laboratory, Middle-
town, Conn). In: Materials and processes for the 70's - Cost
effectivenass and reliability; Proceedings of the Fifth Mational
Technical Conference, Kiamesha Lake, N.Y., October 811, 1973.

\ Azusa, Calif., Society for the Advancement of
Material and Process Engineering, 1973, p. 472-485. Contracts No.
F33615-70-C-1212; No, F3361572-C-1178.

Cost and performance benefits can be gained through use of
metal joining in the fabrication and repair of rotating titanium
gas-turbine components. Hecause these rotating parts have a critical
role in engine operarion, joining methods used in their fabrication
must consistently produce high-strength, defect-free weldments.
Also, the joint quality must be accurately measurable on a
production basis. Techniques have been derived for meeting these
goals in the diffusion bonding of Ti-6A1-4V lightweight fan disks.
Procedures are currently being established to produce plasma-arc
wald repair methods for service-damaged Ti-6Al-4V and Ti-8AN-V-
|Mo fan blades which will also meet the high-quality requirements of
rotating engine hardware. {Author!

A74-1477T1 Featibility study of use of polysulfide sealants
for corrosion protection of spot welded aluminum alloys. LR
Bethke and S. J. Ketcham (U.S. Navy, Naval Air Development
Center, Warminster, Pa.), In: Materizls and processes for the 70's -
Cost effectiveness and reliability; Proceedings of the Fifth National
Technical Conference, Kiamesha Lake, N.Y., October 9-11, 1873
- Azusa, Calif., Society for the Advancement of

Material and Process Engineering, 1973, p. 505-517.
Severe corrosion problems occur in the faying surfaces of
thin-gauge, spot-welded atuminum sheets unprotected by a surface

treatment, This problem is very severe in naval aircraft becau ?t
their operation in 8 hostile seg and carfier environment. Egrly

detection of deterioration is difficult, resulting in extensive, cogtly
repairs and replacements, The feasibility of utiizing poivsq!ﬁda
sealants in the faying surfaces was studied. MIL-W-6858C Class' A
cartification welds were suctessfully made through MIL-5-8802 and
MIL-5-81733{AS) sealants, Accelerated corrosion tests of the welds
demonstrated the beneficia! effects of sealants in protecting the
faying surfaces and welds against corrosion. {Author)

A74-14774 * Sarvice evaluation of aircraft composite struc-
tural components. W. A. Brooks, Jr. and M. B. Dow {NASA, Langley
Research Center, Hampton, Va.l. In: Materials and processes for-the
70's - Cost effectiveness and reliability; Proceedings of the Fifth
Mational Technical Conference, Kiamesha Lake, N.Y., Detobar 811,
1973, ‘ Azusa, Calif., Society for the Advance-
ment of Matarial and Process Engineering, 1973, p. 538-568. 7 refs.

The advantages of the use of composite materials in structural
applications have been identified in numerous angineering studies.
Technology development programs are underway to correct known
deficiencies and to provide needed improvements. However, in the
final analysis, flight service programs are necessary to develop
broader acceptance of, and confidence in, any new class of materials
such as compasites. Such flight programs, initiated by NASA Langley
Research Center, will be reviewed in the proposed paper. These
programs, which include the selectively reinforced metal and the
all-composite concepts applied to both secondary and primary
aircraft structural components, will be described and current status
will be indicated. lAuthor)

A74-14778 Cost effective composite structures. R. €.
Pinckney (Boeing Vertol Co., Philadelphia, Pa.). In: Materials and
processes for the 70's - Cost effectiveness and reliability; Proceedings
of the Fifth National Technical Conference, Kiamesha Lake, NY.,
Qctober 911, 1973, - Azusa, Calif,, Society for
the Advancerment of Material and Process Engineering, 1973, p.
607-612.

Analysis of a series of fiber-reinforced composite helicopter
rotor blades for determining the design features, components, and
tabrication operations which control blade costs. A number of design
and fabrication suggestions are set forth for improvement of
serodynamic performance and a high strugtural reliability of such
rotor blades to make them competitive with more conventional
metal structures. Close coordination of wark of all engineering #nd
manufacturing groups is indicated as indispensable for the produc-
tion of economically sound structures by the composite fiber
technology. ) v.Z

AT4-14780 Effective methods for fabrication of large
polyimide-matrix aircraft componants. H, Sanders, J. A. Munyak,
and L M. Poveromo {Grumman Aerospace Corp., Materials and
Processes Development Dept, Bethpage, N.Y.). In: Materials and
processes for the 70's - Cost etfectiveness and reliability; Proceedings
of the Fifth National Technical Conference, Kiamesha Lake, N.Y.,
Qcrober 911, 1673, a Azusa, Calif., Soviety for
the Advancement of Material and Process Engineering, 1873, p.
627-642.

A suitable cure cycle was developed for molding structural
quality glass-fabric reinforced polyimide resin matrix laminated
plastics. A, selactiva rate of rise of curing temperature and the precise
control of pressurs application resulted in laminated plastics having
{1) reduced variations in flexural strength; {2} reduced variations In
resini content: and {3) substantially no entrapment of n-methyl2-
pyrrolidone, which is a cause of resin precipitation. The crucial
velationship of vacuum/pressure/temperature with time was monl-
during resin polymerization using a dielectrometer analyzer. Major
effort was centered on a condensation type polyimide polymer using
E-glass and quartz reinforcements. An opfimized materials and
procéssing system was generated for use in fabrication of structural
quality sircraft parts. {Author}



AT4 14784 Composite 10 metal bonding using strucmrd
marmmﬂhg adhesives. T. J. Rainhart, Jr. and W. M. Scardino
(QSAF Mateﬂals Laboratorv. Wright-Patterson AFB, Ohia). In:
Matena1s and processes for the 70°s - Cost effectiveness and
rellablilty, Proceedings of ‘the Fifth National Technical Conference.
Klamesha Lgke, N.Y. October 911, 1973.

Amsa, Calif,, Society for the Advancement of Maternal and Process
‘Engiheering, 1973. p. 713-731.

“Two research programs designed to demonstrate the feasibility
and’ practicability of the use of bonded composite and metallic
doublers on aircraft metallic substructures have been completed.
These programs' involved the selection of materjals, the design and
anglysis, and fabrication and testing of prototype and full-scale
structural ‘test specimens. Baron epoxy and graphite epoxy laminate
doublers a5 well a5 beryllium, Lockalloy, and stainless-steel doublers
have been evalustéd under hoth static and dynamic load. Problems
involying thermal stresses, instrumentation, and nondestructive in-
spection were ‘encountered in the applicatien of adhesive bonded
doublers to metal substrates. The programs demenstrated the
engineering feasibility and practicability of the use of structural
adhesive bonded doublers applied to metal substrates.  {Author}

AT4-14873 A performance and cost analysis of aircraft
and satellites for operational earth resources systems. . E, Chesse-
man, Jr. {GE Valley Forge Space Center, Philadelphia, Pa.). In:
Management and utilization of remote sensing data; Proceedings of
the Symposium, Sioux Falls, S. Dak., October 29-November 1, 1973,

Falts Church, Va., American Society of Photo-
gammetrv, 1973, p. 1- 6.

A model for system analysis is considered, giving attention to
the target variable set, target/carrier spatial relationships, aircraft
time-cost relationships, the.number of aircraft required, the number
of aireraft bases needed, satellite time/cost relationships, the number
of low altitude sateflites, the number of geostationary satellites, and
satellite operation costs. ‘Some test case results are discussed, taking
into account the imaging of the U.5. every eighteen days at
resolutians varying between 2 and 50 meters. Another case con-
sidered involves the imaging of varying numbers of small targets
evenly distrtbuted over the U.S, G.R.

A74-14928 Waves in an elastic modium generated by a
point source moving in an overlying fluid medium, A, Ungar and Z,
Alterman (Tel Aviv University, Tel ‘Awiv, tsrael). Pure and Applied
Geophysics, vol. 110, no. 9, 1973, p. 19321938,

Consideration of the intersction between elastic waves, coupled
with atmospheric compression waves, and two adjacent semiinfinite
spaces filled with fluids. Expressions are derived to describe the
motion of the two half-spaces when a conical shack wave generated
by a supersonic point source impinges against the plane interface
between the fluid hatf-space and the elastic half-space, V.2

A74-14972 # Buckling of orthotropic circular plates. A. 5. J.
Swamidas and V., X. Kunukkasseril {Indian Institute of Technology,
"Madras, India), AlAA Journal, vol. 11, Dec, 1973, p. 1633-1636. 7
refs.

Exact closed form sclutions in terms of Bessel and Lommel
. functions are obtained for the symmetric buckling of cylindrically
aeolotropic cireular plates. Closed form solutions are also obtained
for the first asymmetric mode of buckling. Further, a series solution
is proposed for higher asymmetric modes of buckling. On the basis of
the closed form solutions, simple characteristic expressions to
‘determine buckling loads are developed for fixed and supported edge
conditions, The numerical results are compared with those previously
obtained from series solutions, {Authorl

AT4-14889 4 Transonic flow past Lifting aicfoils. N, R,
Subramanian and M. Balakrishnan {Indian institute of Technology,
Madras, India}. A/AA4 Journs/, vol. 11, Dec. 1873, p. 1766-1768. 5

-and the growth in U.5, gross national product,

A74-15046

The method of local linearization proposed by Spreiter et al.
{1958) for the approximate solution of the nonlinear transonic flow
equation (to obtain the pressure distribution about airfoils) is
extended to cover lifting airfoils, A comparison with Knechtel’s
(1959) experimental data shows good agreement for a freestream
Mach number of 0.706 at smail angles of attack. At {arger angles of
attack (of the arder of 4 degrees), the distribution at the upper
surface is less satisfactory. This may be due to the large expansion
occurring near the leading edge, and to viscous effects. It is suggested
that improvement may be achieved by applying a quadratic iteration
process along the lines of Spreiter for the thickness case. VP

AT415003 * Dynamit analysis of a system of hinge-
conhected rigid bodjes with nonrigid appendages. P. W. Likins
{California, University, Los Angeles, Calif.). International Journal of
Solids and Structures, vol. 9, Dec. 1973, p. 1473-1487. 10 refs.
Contract No. NAS7-100.

Equations of moation are derived for use in simulating a
spacecraft or qther complex electromechanical system amenable to
idealization as a set of hinge-connected rigid bodies of tree topalogy,
with rigid axisymmetric rotors and nonrigid appendages attached to
each rigid body in the set. In conjunctlion with a previously published
companion paper on finite-element appendage vibration equations,
this paper provides a complete minimum-dimension formulation
suitable for generic programming for digital computer numerical
integration, {Author]

A74-15033 Fracture toughness and ndt requirements for
aircraft design. P. F, Packman [Vanderbilt University, Nashville,
Tenn.}. Non-Destructive Testing, vol, 6, Dec. 1973, p. 314-324. 23
refs,

This paper reviews current design concepts of fracture toughness
and ndt in fracture-control programmes for advanced aircraft. The
author discusses the dual role of fracture toughness for materials
selection and for design where fatigue-crack growth is analysed under
constant-amplitude and spectrum loading. It is essential that the
lower limit of detection be known with confidence. The materials are
then chosen so that the critical flaw size is shove this limit, Fram this
knowledge the life of a particular design may be forecast for
different conditions of service. The lifetime is influenced by both
detection capabilities and changes in service conditions, {Author]

AT74-15045 4 Transport aerospace industry contributions to
modern problem solutions /W, Rupert Turnbull Lecture for 1973/, J.
E. Steiner (Boeing Commercial Airplane Co., Renton, Wash.).
fCanadian Aeronautics and Space Institute, Annual General Meeting,
Edmonton, Alberta, Canada, May 14, 1873.) Canadian Aeronautics
and Space Journal, vol, 19, Oct. 1973, p. 388-403.

The significance of air transportation in Canada is briefly
examined, Economic trends for the period from 1965 to 1985 are
discussed, giving attention to a number of countries of different
levels of economic development. Questions concerning the stimula-
tion of the economy provided by tourism are considered together
with aspects of the world commercial jet transport rarket, details
regarding the pressures and constraints of transportation, grogram
management fools, the cost management cycle, trends of aircraft
production cost, airspace contral problems, runway acceptance rate,
" G.R.

A74-15046 4 Analysis of passenger acceptance of com-
mercial flights having characteristies similar to STOL, A, R, Kuhthau
and {. D, Jacobson. Canadian Aeronautics and Space Journaf, vol. 19
Cet. 1973, p. 405-409,

The analysis reported is based on the answers obtained from
_Passengers who were asked for an overall subjective rating of the ride
“comfort on a five-point scale. Overall ratings were also obtained from
the flight crew. The study involved the rank order of the passenger’s
evaluation of the importance of each of a list of 10 parameters. With
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the aid of an example it is shown how the model representation
developed can be used in conjunction with response data 1o design an
optimal ride smaothing system. G.R

ATA6047 # Comparison of surface-vorticity method with
surface-source method and with an exact solution for two-
dimensional potential flow around two adjacent lifting sirfoils. F.
Mavriplis {Canadair, Ltd., Montreal, Canadal. Canadian Aeranautics
and Space Journal, vol. 19, Oct. 1973, p. 411-413. & refs.

AT4-15082 Problems and organization in the case of
serialsurvey flights at intermadiate and high altitudes {Zur Proble-
matik und Organisation von Varmessungsfligen in mittleren und
grossan Hahen). F. Carnec (Creil-Flughafen, Creil, France). Bild-
messung und Luftbildwesen, vol. 41, Dec. 1, 1873, p, 218-222. In
German.

Aircraft with pressure cabins are best suited for aerial surveys
conducted at intermediate and great altitudes. Unfortunately many
aerialsurvey aircraft are not equipped with pressure cabins. in this
case oxygen masks must be worn by the crew of the aircraft. There
are also difficulties in connection with the sensitivity of the human
body to variations in pressure, Problems of navigation are discussed
together with details regarding the operational procedures for aerial
surveys and questions concerning desirable improvements in aeriaf-

 survey equipment. G.R.

A7A15190 ¥ Prepared for overhauling the RB211. H. L
Pope {British Airways Engine Overhaul, Lid., England}. Aircraft
Engineering, vol. 45, Nov, 1973, p. 6-10, 13-15.

The work of British Airways Engine Overhaul Ltd. {BEQL) is
reviewed. This division of British Airways overhauls and repairs Rolls
Royce bypass and Avon turbojets, Pratt and Whitney turbofans, and
Garrett auxiliary power units. Four engine test beds provide ample
capacity and capability for full performance testing. Particulars of
control and documentation, engine dismantling, and cleaning and
crack detection are discussed. Three basic types of cleaning processes
are emploved, i.e., chemical, mechanical, and electrolytic. Attention
is given to first inspection, replenishment, and component and repair
facilities. Parts handling, rotor balancing, engine test facilities, and
fuet systems and accessory overhaul are considered. FR.L.

A74-15161 # MRCA progress report. K. T. Foulton. Aircraft
Engineering, vol. 45, Nov, 1973, p. 17-18.

The RB199 is an advanced threeshaft augmented turbofan
under development by Turbo-Union Ltd. to power the twin-engined
Panavia 200 multirole combat aircraft {MRCA} for the air forces of
Britain, Germany, and ltaly. Maximum aircraft speed is in excess of
Mach 2. The critical propulsion requirements are outlined. The
turbofan has a 3-shaft layout which, in terms of component and
bearing arrangements, embodies the benefits of Rolls Royce's
experience with its RB211 and Trent 3-shaft civil turbofans. The
RB199 is descrived in detail, with attention to systems and
associated components and the development program. F.R.L.

AT4-15152 # F28 - Development of the Mk 5000/6000. 11 -
Development of the family. Aircraft Engineering, vol. 45, Nov, 1973,
p. 22-3t.

The basic F28 aircraft has been developed with the aim of
providing fast econornic air transportation in areas with low traffic
density. Better performance than originaily predicted, coupled with
an increase in maximum takeoff weight resulted in greater flexibility
in operating range, payload capacity, and improved hot and high
field performance, The growth in capability has formed the basis on
which a family simitar in concept to the F27 can be developed.
Growth in tratfic could mean that operators of the Mk 1000 will
require an aircraft with bigger capacity, yet with similar short field
performance. This demands improvements in low speed aeradyhamic
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characteristics, and maodifications to the powerplant to provide
uprating and reduced noise levels. Mk 5000 and Mk 6000 correspond
in fuselage length to the short and lang body versions af the basic
aircraft, respectively. Significant changes are a span increase of 1.50
m, single position leading edge slats, and an uprated version of the
current Rolls Royoe Spey Mk 555-15 engine, ‘ F.R.L.

A74-15448 § Computerized design of transport airplane. K.
Tskao {Defense Academy, Yokosuka, Japan). Japan, Defense
Academy, Memeirs, vol. 13, Sept. 1873, p. 327-335. 5 refs.

This paper is concerned with the computer, program for the
design of transport satisfying the specifications such & maximum
range, takeoff field {ength and installed engines, which involves the
following functions; determination of aerodynamical characteristics,
weight estimation, computation of direct operating cost and optimi-
zation. Using this program, a civil transport with 2-turbofan engines
is designed on trial. (Authar)

A74-16446 Rolling motion of variable sweep aircrafts. II.
T. Murayama (Defense Academy, Yokosuka, Japan) and M.
Odamiysa. Japan, Defense Academy, Memoirs, vot, 13, Sept. 1973, p.
337-358. 8 refs. : '
Questions regarding lateral ‘motion are investigated, giving
atténtion to the equation of motion, the solution for forward wing
sweep, the solution for backward wing sweep, and the solution for
wing-fixed conditions. Attention is given to eigenmotion, the moti
during wing sweep, and aspects of wing sweep pattern. 1t is found
that the disturbance caused by a gust is considerably smaller at large
sweep angles than at small sweep angles. Conditions needed to
maintain the gust response constant and independent of the speed of
wing sweep motion are discussed. G.R.

A74-15447 # Feedhack control of an airplane with time
varying gain. T. Murayama {Defense Academy, Yokosuka, Japan)
and T. Ozeki. Japan, Defense Academy, Memoirs, vol. 13, Seopt.
1973, p. 367-372, 5 refs. )

The motion of an airplane with a large damping factor and
stabitity following a disturbance may converge exponentially, but
these injure the controllability. The motion of a conventional
airplane following a disturbance i made oscillatory converging
motion by compromising between stability and controllability. An
airplane requiring high controllability, like the fighter, does not have
good stability. Such an airplane usually has a siability augmentation
systern 1o obtain the necessary stability. The conventiona! stability
augmentation system uses feedback controls of the rate of angle and -
displacement with fixed gains. The motion of an alrplane with such a
system following a disturbance is also an oscillatory converging
motion. 1t is shown to be possible to make the motion of an airplane
following 2 disturbance a nonoscillatory converging motion. F.R.L.

A74-15475 Discretization of 2 vortex sheat, with an
example of rofl-up. A. J. Chorin and P. S. Bernard. Journal of
Computational Physics, vol. 13, Nov. 1973, p. 423429, 12 refs,
Contract No. NOOO14-69-A-0200-1052.

The point vortex approximation of a vortex shest in two space
dimensions is examined and a remedy for some of its shortcomings is
suggested. The approximation is then applied to the study of the
roll-up of a vortex sheet induced by an elliptically loaded wing.

‘ {Author}

A74-15567 Control of laminar flow past a wing in free
fiight. V. B. Zozulia and O, R. Cheranovskii [Khar'kovskii Aviatsion-
nyi institut, Kharkov, Ukrainian SSR). (Gidromekhanika, vol. 20,
1972, p. 37.) Fluid Mechanics - Soviet Resgarch, vol. 2, Sept.-Oet.
1973, p. 16-20. 6 refs. Translation.

It is shown as a result of investigating characteristics of the
taminar velocity distribution in free flight that, due to smaliness of
the disturbances acting in free flight as compared with a wind tunnel,
the laminar part of the boundary layer is larger and, as a result, the
form drag is smaller. Hence the use of suction in free Hight requires a

. smalier suction rate for obtaining the sarne size of the laminar zone.

{Awuthor)



A74-15573 Concerning wave processes in a shell-gas sys-
tem. V. N. Buivol {Akademiia Nauk Ukrainskoi SSR, Institut
Gidromekhaniki, Kiev, Ukrainian S5SR), (Gidramekbaniks, vol. 20,
1972, p. 58-62.} Fiuid Machanics - Soviet Research, vot. 2, Sept.-Det.
1973, p. B2-87, 12 refs. Translation.

On the basis of the linear theory of shells and linearized
equations of hydrodynamics of an inviscid compressible fluid 3
methed s suggested for calculating criticat velocities of flow past a
thin elastic cylindrical shell of finite length and of the frequencies of
oscillations of such a shell placed in a potential gas flow and
containing an incompressible fluid. The aerodynamic forces are
- caleulated in the long-wave approximation which made it possible to
obtain simple expressions for the critical velocity and oscillatory
frequencies. {Author}

AT4-15575 Calculation of aerodynamic characteristics of
bodies with relatively large traiting sections. V. M. Epifanov
{Moskovskoe Vysshee Tekhnicheskoa Uchilishche, Moscow, USSR),
(Gidromekhanika, vol. 20, 1972, p, 67-69.) Fluid Mechanics - Soviet
Research, vol. 2, Sept.-Oct. 1973, p. 93-95. 6 refs. Translation,
Analysis of a theory of edge losses in two-dimensiona! ajrfoil
tascades with thick trailing edges. The analysis is performed in terms
of a jet flow model involving the generation of constant-width,
inviscid jets past the airfoil edges. Calculations performed for
cascades of different edge thicknesses and shapes show satisfactory
agreement with experimentat values. M.V.E.

A74-15630 Pilotage error and residual attantion - The
svaluation of a performance control system in airborne area
navigation. 5. N. Roscoe {lllinois, University, Urbana, 11.) and E, F.
Kraus (McDonnell Douglas Corp., St. Louis, Ma.). fintemational
Navigation Corngress, Hanover, West Germany, Oct 4, 1873)
Navigation, vol. 20, Fall 1973, p. 267-279, 18 refs.

‘Area navigation” refers 10 any system of navigation that allows
use af all the airspace, without restriction ssociated with the
geographic locations of radio navigation facilities, To provide a
rational basis for assessing system errors from all sources, including
‘flight technical or pilotage error,” an emror budget has been
established, the presumably independent elements of which are
combined geometrically as the square root of the sum of their
sguared variable errors, A common metric for flight systemn evalua-
tion is developed. Experimental sessions were carried out consisting
of a 35min flight in the Link GAT-2 under simulated instrument
flight conditions, The relevance of the results of the experiment to
the certification of equipment lies in the fact that each pilot's
residual attention, as measured by the rate at which he could cope
with the information processing side task, varied in a sensitive,
orderly, and statistically reliable manner with each change in
equipmant characteristics, despite the widely differing levels of
residual attention exhibited by different pilots. F.R.L.

A74.15644 # Test and evaluation of a gquiet helicdpter
configuration HH-43B. M. A. Bowes (Kaman Aerospace Corp.,
Bloomfield, Conn,), Acoustical Society of America, Journal, vol, 54,
Nov. 1973, p. 1214-1218. 5 refs. Grant No. DAAJDZ2-70-C-0004,
ARPA Order 1322.

A series of noise control modifications was made to the HH-438
helicopter. Modifications were made to the aircraft engine, drive, and
rotor systems, Significant reductions were achieved in all octave
bands of interest, i.e., 63 Hz to 4 kMz, with an average reduction
exceeding 8,6 dB, A total of ten distinct aircraft configurations were
tested and their respective noise control medifications evaluated.
Greatest reductions in noise resulted from engine and rotor system
modifications. Turbine engine noise reductions were obtained
through the use of reactively lined inlet and exhaust sitencers. Rotor
systern modifications included blade geometry changes and reduced
tip speed. {Author)

A74-15708 # Investigation of the effect of induction damp-
ing of vorticas in their interaction with a wing (Issledovanie effekta

A74-15721

gasheniia induktsii vikhrei pri vzaimodeistvii ikh s krylom). A. (u.
Liss and A. A Usol'tsev. Aviatsionnaia Tekhnika, vol. 16, no. 3,
1973, p. 5-10. & refs. In Russtan. ’

The damping of the velocity fields induced by the vortex system
of a multiblade helicopter rotor is anafyzed. It is shown that the
circulation at the following hlades is of opposite sign to the
circulation of the vortex at the first blade, and that the disturbances
induced at a following blade are smaller by a factor of 3 10 5 than
thase induced at the first bladae. This means that only the interaction
of discrete vortices with the first blade need be taken into
consideration in the calculations. The analysis is performed for
vortices perpendicular and paralle} to the airfoil span. V.P.

A74-15708 # A problem of designing the optimal external
contours of an aircraft {Ob odnoi zadache optimal’noge proektirova-
niia vneshnikh obvodov samoletal. V. A, Osipov and A, M,
Tereshehenko. Aviatsionnafa Tekhnika, vol. 16, no, 3, 1873, p,
11-17. In Russian,

An attempt is made to satisfy the basic optimality criteria that
ensure irrotational flow past aircraft contours at zero incidence, The
formulas derived are readily adaptable to a computer and satisfy the
requirements placed on such aerodynamic optimality criteria as the
lift and drag coefficients. V.P.

A7415710 # Designing a dynamically stable body with
lifting surfaces for a follower load (Raschet dinamicheskoi ustoichi-
vosti korpusa s nesushchimi  poverkhnostiami pri slediashchei
nagruzke). M. B. Vakhitov and 1. S. Selin. Aviatsionnaia Tekhnika,
vol, 16, no. 3, 1973, p. 1B8-24_ 7 refs. In Russian.

Some aspects of the dynamic stability and torsional bending
vibrations of a finned rocket body under the action of a follower
Ioad are examined. The system is simulated by a three-dimensional
truss with variable rigidity and mass characteristics. The influence of
the ambient mediurn is taken into account in terms of asrodynamic
forces (determined within the framework of piston theory). A
system of equations describing the torsional bending vibrations is
derived under the assumption that the rigidity axes of the elements
ara straight. The determination of the mode shapes and frequencies
of the free vibrations is reduced to the calculation of some
eigenvalues and vectors of the dynamic matrix that are maximal with
respect to the modulus, V.P,

A74-16719 § Veloeity characteristics of a turbing with
adjustable nozzle diaphragms (Skorostnye kharakteristiki turbiny 3
reguliruemymi soplovymi apparatami}, |. A, Barskii, Aviatsiannaie
Tekhnika, vol. 16, no. 3, 1973, p. 64-68. In Russian,

The velocity characteristics are understood to mean the depen-
dence of the principal turbine parameters on the ratio of the
circumferential velocity to the critical flow rate at & constant
expansion ratio and a constant exit angle fram the nozzle
diaphragms. The influence of a variable exit angle on the velocity
characterstics is determined experimentally, It is shown that the
optimal ratio of the circumferential velocity to the critical flow rate,
and the relative dependence of the turbine efficiency on this ratio are
independent of the exit angle from the nozzle diaphragms. Empirical
relations for calcularing the efficiency and thrust ratio of a turbine
with adjustable nozzle diaphragms are proposed. V.

ATAST2 # Determination of the gas temperature in front
of the turbine of a bypass turbofon engine (Opredelenie temperatury
gaza pered turbinoi dvukhval’'nogo vysokotemperaturnogo DTRD).
N. D. Korzh, V. V. Kulagin, V. D. Ronzin, and N. A. Gachegov.
Aviatsionnaia Tekhnika, vol. 16, no. 3, 1973, p. 76-78. In Russian.
An indirect method is proposed for estimating the gas tempera-
ture in front of the turbine of an aircraft engine of complex design.
The method is based on the simultaneous solution of the heat
balance equation and the equation for the gas flow rate in the
minimum flow passage cross-sectional area of the first nozzle
diaphragm of the turbine. The method is illustrated by applying it to
the D-20P turbofan engine. The method is shown to hold also for
subcritical gas flows through the first nozzle diaphragm. v.p



A74-15728

ATa-15728 § The equation of flight vehicle roll mation (Ob
ursynenii gvizheniia krena letatel'nylkh apparatov). V. N. Borozdin.
Aviatsionnaia Tekhnika, vol. 16, no. 3, 1973, p. 111-113. In Russian.

Consideration of the validity of using a certain equation for the
roll motion of a flight vehicte of axisymmetric configuration in the
design of a stabilization and control system. The inadmissibility of
separating the lateral motion of a flight vehicle into isalated rolt and
yaw motions is demonstrated, as well as the incorrectness of using
the investigated equation for design purposes. It is shown that this
equation can be corrected by supplementing it with a position term
which takes into account the dependence of the transverse momeant
on the roli angle. ABK.

A74-16731 § An approach to optimal design of passenger
aircraft (Ob odnom podikhode k optimal‘nomu proektirovaniiu
passazhirskikh samoletov). G. N. lun, Aviatsionnaia Tekhnika, vol.
16, no. 3, 1973, p. 121124, G refs. In Russian,

Consideration of the problem of choosing the optimal aircraft in
a generalized formulation which would include an entire network of
airlines and the entire aircraft pool servicing these lines. An algorithm
for obtaining a general solution to this problem is proposed which
differs from the well-known model of a distribution problem by the
presence of constraints of redundant type. in addition, lacal
solutions are obtained for the problem of generating a ranifold of
admissible variants. AB.K.

A74-15733 # Influence of the compressor characteristic on
gas-turbine engine operation under variable pressure conditions at the
exit saction of the propelling nozzle (Vliianie kharakteristiki kom-
prassora na rabochii protsess GTD pri izmenenii davleniia na sreze
reaktivnogo soplsh. lu. A. Bordovitsyn and L. . Sharapov, Aviatsion-
naia Tekhnika, vol. 18, no. 3, 1973, p. 126-128. In Russian.’

The methad of small deviations {Cherkez, 1965} is applied to an
analysis of the influence of compressor performance on the various
modes of gas-turbine engine operation for a wide range of pressure
ratios and temperatures in front of the turbine. The influence of
changes in the static pressure at the nozzle exit section on turbine
engine operation is examined. It is shown that under critical flow
conditions at the nozzle outlet, the influence of pressure variations
hehind the nozzle is independent of the compressor performance.
Under subcritical conditions, compressor performance has a sub-
stantial influence an the engine parameters, the influence increasing
as the compression ratio decreases. V.P.

A74-15747 # Note on the asrodynamic theory of oscillating
T-ails. | - Theory of wings oscillating in yaw and sideslip. T.
Ichikawa and K. lsogai {Mational Aerospace Laboratory, Tokyo,
Japan). Japan Seciety for Aeronautical and Space Sciences, Trans-
actions, vol. 16, no. 33, 1973, p. 173-194. 16 refs.

As a preliminary step in the development of a theary of
oscillating T tails, a problem of rigid wings oscillating in yaw and
sideslip is treated in detail. Wing-fixed moving coordinale axes are
used, and equations are divided into spanwise symmetrical and
antisymmetrical parts. With the aid of these techniques, the
formulation of the prottem s made possible in terms of integral
equations of lifting-surface theory. M.V.E.

A74-15757 # The behavior of a wing panel in & stream of gas
under transiant conditions. A. 5. Vol'mir, A, T. Ponomarev, and S.
A. Popytalov. (Prikiadnaia Matematika | Mekhanika, vol, 37, Mar.-
Apr. 1973, p. 247-263.) PMM - Journal of Applied Mathematics and
Mechanics, vol. 37, no. 2, 1973, p. 231-237. Translation.

~ The Bubnov-Galerkin methad is applied to derive equations
describing the dynamic reaction of an elastic wing skin panel to
abrupt changes in flow parameters during rapid shifts of the angle of
attack. A thin carrying surface is substituted for a wing skin panel in
the calculation of the distribution of aerodynamic pressure over such
a panel under transiant airflow conditions of this type. v.Z.
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A14-15779 Asymptotic behavior of the solution of the
Navier-Stokes equations near fins. V. G. Maz'ia {Leningradskii
Gosudarstvennyi Universiter, Leningrad, USSR} and 8. A. Pla-
menevskii  (Leningradskii Institut Tekstil'noi | Legkoi Pro-
myshiennosti, Leningrad, USSR). (Akademiia Nauk S5SR, Daoklady,
vol. 210, June 1, 1973, p. 803-806.) Soviet Physics - Doklady, vol. '
18, Dec. 1973, p. 372-381. Translation.

Consideration of the asymptotic behavior of a generalized
solution of the Navier-Stokes equations in a three-dimensional region

‘with a boundary which contsing smooth nonintersecting ribs.

Estimates of the solution and of the Green's tensor of the iineanzey
problem are obtained, from which it is demonstrated that the
solution of the nonlinear problem possesses Hélder continuity under
a certain condition. An asymptotic expansion of the solution to the
nonlinear problem rear the ribs is carried out. The main term of this
expansion, which is determined by the linear part of the problem, is
written out explicitly. AB.K.

A74-16784 Role of aerodynamic damping in problems of
the flutter of sandwich panels and circular cylindrical shelis. A. ).
Smimov, la. |. Alikhashkin, and V. M. Mikhailenko (Akademiia Nauk
SSSR, Vsesoiuznyi Institut Nauchnoi i Tekhnicheskoi Informatsii,
Moscow, USSR). (Akademiia Nauk SSSR, Doklady, val. 210, June
21, 1973, p. 1314-1316.) Soviet Physics - Dokiady, vol, 18, Dec.
1973, p. 447, 448. Translation.

For both sandwich columns and sandwich plates, it is shown
that, throughout the range of aerodynamic damping coefficient
values encountered in current practice, the effect of this coefficient
on the critical flutter speed is insignificantly small and can be
neglected. For sandwich-structured circular-cylinder shells, the
importance of the aerodynamic damping coefficient grows with the
length-to-width ratio of the shell and can, in the case of large values
of this ratio, lead to significant errors in the estimated critical flutter
spaed. M.V.E.

A74-15810 # The aerodynamic characteristics of some vari-
able geometry wing forms, derived from deita wings. gothic and
mild-ogee wings. E. Carafoli and |. Paraschivoiu (Bucuresti, Institutul
Politehnic Gheorghe Gheorghiu-Dej, Bucharest, Rumanial. Revue
Roumaine des Sciences Techniyues, Série de Mécanique Appliqués,
vol. 18, no. 5, 1973, p. 789-B12, 10 refs.

A74-15817 # Torsion of conical thin-walled aircraft com-
ponents (Kruchenie konicheskikh tonkostennykh aviakonstruktsiil.
lu. V. Vasil'ev, Revue Roumaineg des Sciences Techniques, Série ds
Mécanigue Appliqude, vol. 18, no. 5, 1973, p. 963-987. 13 refs.. In
Russian,

Analysis of the stressed state of an aircraft semimonocogue
fuselage structure under the action of concentrated torsional
moments applied to the rigid elements of the transverse reinforce-
ment system of the structure. A variational method is applied to the
strength analysis of this structure under these loads. Engineering
formulas are given for designing a single-section semimonocoque
structure. The formulas are extended to a thin-walled conical
structure consisting of finite number of sections which are separated
hy rigid elements. V.Z.

A74-15820 # Calculation method for the superionic span-
wise twisted rectangular wings. E. Carafoli and D. Mateescu. Agvue
Roumaine des Sciences Techniques, Série de Mécanique Appliguée,
vol. 18, na. 6, 1973, p. 1021-1033. 9 refs.

Study of spanwise variable incidence wings {defined as twisted
wings) often used in supersonic aircrafi. The authors determine the
formulas for the spanwise wing twist effect, avoiding any laborious
calculation necessary for calculating the triangutar wings of sym-
metrical thickness and, then, for passing to limit, making the leading
eages nd to infinity. The resutts obtained show that the formulas
are explicit and simple. [Author)



A74-16862 QTOL and tomorrow's airport environment,
B. Baintridge {Hamburger Flugzeugbau GmbH, Hamburg, Wast
Germany). Airport Ferum, Dec. 1973, p. 17, 18 (6 f.}. In English
and German.

Description of projected design and operational aspects of the.

Europlane quiet takeoff and landing (QTOL} short/medium haul
airfiner intended to meet the needs of European airspace and
terminals in the 1980%. The chosen aircraft configuration has a
modestly swept low wing, a tee tail, and a double-bubble fuselage
capable of carrying eight LD1 or LD3 containers in the lower hold
and up to 191 tourist class passengers in the hold. Power is supplied
either by two Rolls-Royce RB.211 or two General Electric CF-6
engines mounted off the fuselage behind the wing. Special acoustic
measures taken ta minimize the emitted noise level are described
together with benefits to air traffie control operations expected with
this aircraft. T.M,

A74-15863 Dynamic Manchester air transport region. R,
Allen (Aviatioh Literary Services, Northampton, England). Airport
Forum, Dec. 1973, p. 35, 37-39, 41-45, In English and German.

The development of the Manchester International Airport s
described in terms of investments in facilities designed to meset the
growing air traffic requirements in the north of England. Passenger
and cargo handling areas being added to accommodate the new
T47-type aircraft are discussed along with runway and taxiway
modifications. Financing schemes and political constraints are also
considered. T.M,

A73-15864 Fargattan airpart aesthetics. K. Klatt, Airpore
Forum, Dec. 1973, p. 52-54, 56-59. I1n English and German.
Terminal facilities in airports around the world are critically
reviewed from an architectural viewpoint that caonsiders aesthetics as
well as functional aspects. Examples of poor terminal planning are
confranted with more successful structures, considering dermands
placed on passenger comfort by Jong and tedious access routes,
general appearance of corridors, maintenance of surrounding
grounds, and a pleasing design of buildings and towers. T.M.

A74-15865 Aircraft recovery - There i3 a solution. W.
Buschky {Deutsche Lufthansa AG, Hamburg, West Germanv).
Airport Forym, Dec, 1973, p. 73, 76-82, 84-87. In English and
German.

Description of new equipment and procedures used to recover
damaged or disabled aircraft from operational areas of airports.
Progress in aircraft recovery has been achieved mainly through the
recent availability of reliable equipment specially designed to lift and
remove particular dgircraft. Attention is given to the use and design of
air-bag lifting systems, recovery jacks, and general costly equipment
maintained by the airports rather than airlines. T.M.

AT4-15866 Concrete or black top. B. Probst {Flughafen
Basel-Miilhausen, Basel, Switzerland) and E. Zipkes (Eidgendssische
Technische Mochschule, Zurich, Switzerland). Airport Forum, Dec,
1973, p. 97, 98 {8 ff.}. In English and German.

The properties of concrete and bituminous pavements when
used as runway surfaces are compared on the basis of experimental
data obtained during runway extension operations at the Basel-
Mithouse airport. Detailed information is presented on the com-
parative textures of the two paverments, friction properties, tempera
ture response, optical properties, thermal currents, polishing effects,
frost sensitivity, fire resistance, ease of repairs, and other pertinent
features. ‘ T.M.

A74-15930 4 Accelerating test stand for rotating elements
of turbomachines (Razgonnyi stend dlia ispytaniia vrashehaiv-
shchikhsia alementoy turbomashing. V. |. Gornostai, V. G. Bazhenov,
and N. ). Toniuk {Kievskii Politekhnicheskii Institut, Zhitomir,
Ukrainian SSR). Problemy Prochnasti, vol. 5, Oct, 1973, p, 100-103,
In Russian. . '

A upiversal test stand is described which can be used to study
the plastic deformation and faiture characteristics of rotors and of
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wurbine, compressor, and blower disks at speeds of up to 80,000 rpm,
The stress strain state of such components can be studied with the
aid of strain gauges. A schematic diagramt of the test stand is
discussed, V.P.

A74-15933 # Method for calculating the impellers of cen-
trifugal superchargers with allowance for the deformation of the
cover plate {Metod rascheta koles tsentrobezhnykh magnetatelsi,
uchityvaiushchii nesimmetrichnuiu deformatsiiu pokryvaiushchago
diskal. 5. 1. Volk (Kievskii Politekhnicheskii Institut, Zhitomir,
Ukrainian SSR), Prablemy Prochnosti, vol. 5, Oct. 1973, p. 114-116,
In Russian.

The stress-strain state of an impeller in the area with a cover
plate is studied on the basis of a design diagram in the farm of two
elastic shallow shells of revolution of variable thickness coupled to
each other by radial struts. The shell/strut system rmay experience
both physical and thermal loads that vary along the radius and agross
the thickness of the system’s elements. The design diagram takes into
account the discrete nature of the application of contact forces to
the cover plate and the interaction between the cover plate and the
impeller vanes, The vaned impeffer is treated as a structurally
orthotropic system. A resoclvent system of ordinary differential
equations is derived in terms of the displacement amplitudes.  V.P.

A74-15949 # Turbulent heat transfer measurements in a
Mach 15 flow. B. E. Richards and C. Appels {Institut von Karman de
Dynamigque des Fluides, Rhode-Saint-Genése, Belgium). EURO-
MECH, Collagquium on Heat Transfer in Turbulent Boundary Layers
with Variable Fiuid Properties, Géttingen, West Gernany, May
14-16, 1973, Preprint 73-2. 36 p. 19 refs. Research supported by the
Instituut tot Aanmoediging van der Wetenschappelijk Onderzoek.
Turbulent boundary layer heat transfer data were generated on
various medel geometries, both simple and complicated, in the Mach
15 high unit Reynolds flow of the von Karman Institute Longshot
Free-Piston Tunnel. Thin film platinum resistance gauges were used
to measure heat transfer rates on surfaces at small angles to the flow;
calgrimeter sensors were used on surfaces at large angles. Results of
experiments on the wedge- and vertical fin-interaction with the Mach
12 boundary layer are given. Large heat transfer peaks were
measured, caused by the interaction of a vertical fin with the

houndary layer. In each of these interaction experiments, higher heat
transfer rates than found for undisturbed flow is found in the
separated regions on the flat plate. F.R.L

AT4-15953 The flight-weight high-performance YF-17. .
P. Geddes. fnteravia, vol. 28, Dec. 1973, p. 1315-1218.

The USAF outined clear design obijectives of the light-weight
fighter, based on a ‘day fighter’, i.e., one that waould operate in clear
weather, usually under visual flight rules. The emphasis in perfor-
mance is on transonic maneuverability. The aircraft is a twin-engined
single seat model with a hybrid wing planform, set at mid-fuselage
position, Distinguishing features are the large bubble cockpit, angled
twin vertical tails set well forward of the large horizontal tail, and
long leading edge extensions or strakes extending over the nostril
enging inlets. The main design objective for the flight control system
on the YF-17 wag 1o provide a basic aerodynamic design that is
stable and spin resistant without stability ausgmentation. The
structure of the design is largely conventional. F.R.L.

AT4-15962 ¥ Flight noise reduction in propeller-driven air-
craft {Fluglirmbekimpfung bei Propelierflugzeugen). G. Dibenaer.
Aero-Revue, Dec. 1973, p. B28-630. In German.

A procedure for calculating the noise levels of propeller-driven
aircraft is discussed. The procedure applies to noise measurements at
a distance of 100 ft from aircraft at M 0.62 to 0.90 and blade tip
frequencies from 50 to 500 Hz, for two-to-four blade propellers.
Comparisons of noise calculations with measurements show good
agreements for a large number of different propeller-driven sircraft
types. The effects of propeller blade geometries on catculations by
this procedure are evaluated, Exhaust noise is also considered. V.2,

£3<
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A74-15963 ¥ Ohservations of atmospheric effects on vortex
wake behavior. |. Tombach {Aero Vironment, Inc., Pasadena, Calif.).
Journal of Aircraft, vol. 10, Nov. 1973, p. 641-647. 22 refs. Research
supported by the U.S, Department of Transpartation and U.S. Air
Force.

Smoke-marked trailing vortices were generated by a light aircraft
under a hierarchy of measured atmospheric stability and turbulence
levels, and their motion and decay were recorded photographically.
Decay from both sinuous vortex interaction and core bursting type
instabilities occurred, with bursting being the dominant mode.
Turbulence had a strong effect on wake life, with time-to-breakup
for both maodes varying as epsilon to the one-third power where
epsilon is the turbulent dissipation rate. Observed lifetimes ranged
trom 6 sec in light-to-moderate turbulence to more than 80 sec in
calm, stable air. One exceptionally long-lived solitary vortex was
obsarved for more than 3 min. Atmospheric stratification had a weak
influence on wake life, and its effect on wake descent could not be
determined, since descent was often stopped by a rolling of the plane
of the vortices. The observed data correlate well with a new theory
for time-to-breakup. {Author)

A74-15964 * } On the inviscid rolledup siructure of lift-
generated vortices. V. L. Rossow (NASA, Ames fesearch Center,
Moffett Field, Calif.). Journal ef Afrcraft, vol. 10, Nov. 1973, p.
647-650. & refs,

A simple form is presented of the relationships derived by Betz
far the inviscid, fully developed structure of lift-generated vortices
behind aircraft. An extension is then rade to arbitrary span-load
distributions by inferring guidelines for the selection of rollup
centers for the vortex sheet. These techniques are easier to use and
vield mwore realistic estimates of the rolled-up structure of vortices
than the original form of Betz’ theary when the span loading differs
appreciably from elliptic loading. {Author)

A74-15965 # Exact method of designing airfoils with given
velocity distribution in incompressible flow. T. Strand {(Air Vebicle
Corp., San Diego, Calif.). Journal of Aircraft, vol. 10, Nov. 1973, p.
651-659. 7 refs. Contract No. NOOB00-71-C-0709.

The inverse problem of airfoil theoty, i.e., from a given surface
velocity distribution determine the airfoil shape, is solved by
conformal mapping procedures. The methad is based upon prior
work by Arlinger, which in turn is an extension of Lighthill’s basic
development, It invalves the use of least squares and Lagrangian
multipliers to madify the presgribed velocity distribution atong a
partion of the lower surface of the airfpil, thus ensuring that the
modifications required for profile closure are minimized, The
method developed shoutd be of particular importance for calculating
the shapes of new types of airfoils with high design lift coefficients,
i.e, under conditions when conventional linearized theory breaks
down, The method is exact in the sense of potential flow theory,
Sample calculations are presented for a prescribed velocity distribu-
tian having an uppersurface constant-velocity region, followed by a
Stratford-type  zeroskindriction portion, designed for Reynolds
number 3,000,000 and turbulent flow on both upper and lower
surfaces. {Authar)

A74-15986 # Minimum induced drag of a hami-circular
ground effect wing. H., Mamada {Aichi University of Education,
Kariya, Aichi, Japan] and S. Ando (Nsgoya University, Magova,
Japan}. Journat of Ajrcraft, vol, 10, Nov, 1973, p, 660-663,

;. The induced drag is considered for a hemi-circular front view
wing with both tips in close proximity to the ground surface. The
integral equation is exactly solved using Séhngen’s inversion formula.
Assuming an optimum downwash distribution, the exact expression
of the span-efficiency-factor is discussed analytically and numerical-
ty. {Author)

AT4 15967 * 4 Effact of steady state coning angle and damp-
ing on whirl flutter stability. K. R. V. Kaza {Stanford University,
Stanford, Calif.). Journal of Afrcraft, vol. 10, Nov, 1973, p. 664-669,
9 refs. Grant No. NGL-05-020-243,
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The main object of this investigation is to find the effect of the
steady state coning angle and the damping at the flapping hinge of
the blades on the whirl flurter stability boundary and thus to
determine the role they can play in narrowing down the gap between
theory and experiment. The governing equations of motion, with
these two parameters included are derived by the classical Lagrangian
approach using quasi-steady blade element theory for aerodynamic
forces. A linsarized analysis of these equations is applied to two of
the wind tunnel models of the previous investigations. The resuits
indicate that these parameters have 2 marked effect on stability
poundary and they may even change the mode of flutter from
backward whirl to forward whirl. {Author)

AT4-15968 ¥ Fracture mechanics applications in materials
selection, fabrication sequencing and inspection. W. E, Krupp and D.
W. Hoeppner (Lockheed-California Co., Burbank, Calff.). {A1AA,
ASME, and SAE, Structures, Structural Dynamics, and Materials
Conference, 13th, San Antonio, Tex., Apr. 10-12, 1972, ALAA Paper
72-383.} Journal of Aircraft, vol. 10, Nov. 1973, p. €82-688. 40 refs.
Description of the use of fracture mechanics concepts in
quantitative compatisons of the effects of various alternatives
involved in the design, manufacture, assembly, and quality assurance
of critical parts and, in particular, of fracture-critical aircraft
" components. Specific examples are presented for illustration. M.V.E.

A74-16970 # Structure of Betz vortex cores. P. F. Jordan
{Martin Marietta Laboratories, Baltimore, Md.). Journal of Aircraft,
vol. 10, Nov. 1973, p. 691683, 6 refs. Contract Na.
F44620-69-C-0996.

The radial distribution of the tangential speed in a rolled-up
vartex behind a lifting wing is considered, Special attention is given
to the situation when the roll-up is just completed, the flow has
become essentially two-dimensional, but vortex decay has not yet set
in measurably. An attempt is made to determine to what extent is
the vartex structure at this stage defined by the roll-up process as the
potential flow mechanism, and how important, by contrast, is the
role of viscosity or of turbulent shear, M.V.E.

A74-15871 # Design of crashworthy aircraft cabins bassd on
dynamic buckling. C. A. Fisher and C. W. Bert (Okiahoma,
University, Norman, Ckla.). Journal of Aircraft, vol. 10, Nov. 1973,
p. 693-695, 8 refs.

A nonlinear analysis method, developed by Fisher and Bert
{1973) for the treatment of dynamic buckling in an axially
compressed shell with discrate rings and stringers, is applied to an
idealized stiffened-cylinder model representative of current-design
light-aircratt cabins. Several parameters relating to the stiffeners are
varied parametrically to elucidate design concepts for increasing
cabin crashworthiness. M.V.E.

ATA- 16972 § A criterion for assessing wind-tunnel wall
interfarence at Mach 1. T. R. Goodman (Oceanics, Inc., Plainview,
N.Y.). Joumnal of Aircraft, vol. 10, Nov. 1973, p. 695-697. G refs,
Contract No, F44620-72-C-0079.

The concept of local linearization introduced by Spreiter and
Alksne (1958) for the calculation of pressures on airfolls at Mach
numbers near one, subsequently extended to bodies of revolution, is
shown to be useful in the determination of a criterion for assessing
wind tunnel wall interference. The use of this criterion makes it
possible to dasign virtually interference-free transonic ‘wind tunnel
experimants with the aid of transonic similarity taws. M.V.E.

A74-16038 # Analysis of the use of an auxiliary wing on a
helicopter. 1! (Analiza zastosowania skrzydla pomocniczege na
smigloweu. 11). K. Szumanski, Technika {otnicza i Astronautyczna,
vol. 23, Nov. 1973, p. 2528. In Polish,

The flight mechanics of winged helicopters and the physical
aspects of wing-rotor interaction were considered in the first part of
this article. The second part is devoted to principles governing design

o«



specification of structura! parameters for the wing and rotor support
system, Attention is given to wing mounting and positioning in ordes
to maintain the highest performance in hover, forward-flight, and
vertical flight modes. T.M.

A74-16039 # Aerodynamics of rotating  disks
dynamika wirujacych krazkow). G. A. Mokrzycki. Technika Lotnicza
i Astronautyczna, vol, 23, Nov. 1973, p. 29-31. In Polish,

The drag and lift of two thin elliptical-section disks rotating in
opposite directions in the same plane were measured in an annular
water tank. The disks were spinning at rates from 500 to 3000 rpm,
the annular water tank was rotating at an angular velocity of 5 to 40
deg/fsec, and the disk angle of attack in the tank ranged from 0 to 12
deg. The rotating disks show higher 1ift and lower drag than
corresponding stationary disks, and V/STOL aircraft configurations
employing such disk lift systems are suggested. ™.

A74-16074 Some trends in air traffic control. R. M.
Soward. Eurocontrof, vol. 3, no, 2, 1973, p. 3-11. 15refs.

Some trends in air traffic control are discussed which have
emerged in recent years and which, if continued, may largely
influence the traffic-handling capacity provided in the mid-1980s.
Traffic characteristics and traffic distribution are considered, as well
as problems posed by the SST and short takeoff and landing (STOL}
aircraft. The strategic-tactical balance, route structure, and the
navigational capability involved in separation between paraliel routes
are treated. Attention is given to profile navigation, advance traffic
planning, display to the planning controtler and display of complex
route patterns, and data acquisition and exchange. 'Special handling’
problems are briefly discussed. F.R.L.

A74-16075 Eurocontrol evatuation of the Standard Elek-
trik Lorenz /SEL/ Doppler VOR-DME and Decca Omnitrac
computing, navigation and display system for area navigation, Phase
111 - Flight trials 1871-1972, F. Jesson, Eurccontrel, vol. 3, no. 2,
1973, p. 1218

A74-16240 # ACV icing problems. J. R. Stallabrass and T.
R. Ringer {Nationat Research Council, Qttawa, Canadal. Canadian
Aeronsutics and Space Journal, vol. 18, Dec. 1973, p. 493-485.

Brief review of the problams generated by droplet and snow
melt icing resulting in ice accretion about air cusion vehicles
operating at subfreezing temperatures over rivers, lakes, muskeg, or
loose snow. Special attention is given to the vehicle design
considerations induced by these problems and to protective mea-
sures, M.V.E.

A74-18246 # A new system for recording aircraft attitude.
U. Niatsen (Department of the Environment, Ottawa, Canadal.
Canadian Asronautics and Space Journal, vol. 19, Dec. 1873, p.
525-527.

An airbomne, gyro-stabilized system is described that con-
tinuously measures and records aircraft or aerial camera pitch and
roll angtes. The system consists of a gyroscope, sensing units,
electronics, digplay and aerial camera. The longitudinal and lateral
tilt angles measured at the gimbals of the gyroscope are binary coded
‘and are recorded on each photographic frame through the secondary
optics of the camera. The range of the system is 6.0 deg in any
direction, and the resolution is 6 minutes of arc. The system is
designed to reduce the need for ground control in calibrating aerial
photographs with a scale of about 1:2,000, which are used for forest
inventories. {Author}

" A74-16306 # Investigation of machining errors causea by
geometrical inaccuracies of the bench in rotary milling of turbine
hiade profiles (K issledovaniiu pogreshnosti obrabotki iz-za geometri-

{Aero- -

A74-16306

chaskikh netochnostei stankov pri krugovem frezerovanii profilia
turbinnykh lopatok). V. 5. Mamaev and A, |. Kotel'nikov. Mashino-
stroenie, no, 11, 1973, p, 174-176. In Russian.
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N74-11804 Stanford Univ., Calif. .
AERODYNAMIC SOUND GEN_ERATlON OUE TO VORTEX-
AEROFOIL INTERACTION Ph.D. Thesis

Rangaswamy Parthasarathy 1873 150 p

Avail: Univ. Microfilms Order No. 73-14954

The aerodynamic sound produced by a vortex passing past

an airfoil in uniform motion is studied. Following the procedure
proposed by Lighthill to study how aerodynamic flows produce
noise, the complete flow field is broadly divided into two separate
regions: (1) a region of sound generation in the neighborhood
of the airfoil, and (2) a uniform medium at rest where sound,
due.ta the fluid fluctyations in the ragion (3) is being propagated.
The vortex-airfail intaraction problem is formulated.-as 8 vortex
of strength K being released ahead of an airfoil of chord €, at
a specific location, at time t = 0. Classical two dimensional
incompressible, inviscid, unsteady potential aidoil*thsary has been
employed to determine the trajectory of the vortex, the forces
acting on the airffoil, and the complete flow field, around the
airfoil. _ Dissert.- Abstr.

N74-11805
land}.
STABILITY DERIVATIVE. CONTRIBUTION OF FULI.-SPAN
DIHEDRAL TO ROLLING MOMENT DUE TO SIDESUP
Apr. 1973 5 p
(ESDU-Aircraft-06.01.03-A-B)
Activity

Engineering Sciences Data Unit, wndon’iEnﬁ-

Copyright.  Avail.  Issuing

A numearical method for determining the stability derivative:

associated with full span dihedral contribution to the rolling
moment of an aircraft due to sideslip is presented, Mathematical
models are developed for four valuas of the taper ratio for wings
having constant dihedral over the entire wing semi-span. It was
determined that the contribution of dihedral to the rotling moment
due to sideslip varies linearly with dihedral angle and is
independent of the lift coefficient provided the latter is below
about sixty percent of its stalling vaiue. Author

N74.11B07*} Boeing Co., Wichita, Kans.
ANALYSIS AND TESTING OF AEROELASTIC MODEL
STABILITY AUGMENTATION SYSTEMS Final Report

Francis D. Sevart and 5. M. Patel 15 Oct. 1973 187 p refs -

Original contains color illustrations

{Contract NAS1-11833} -

(NASA-CR-132345:; 03-9245| Avail: NTIS HC $1050 CSCL
1A ’

Testmg and evaluatlon of a stability augmentation svstem
for aircraft flight control weré performed. The flutter supprassion
system and synthesis conducted an a scale model of a supersonic
wing for a transport aircraft are discussed. Mechanization and
testing of the leading and trailing edge surface actuation gystems

are described. The ride control system analyses for a 375.000 °

pound gross weight B-52E aircraft are presented. Analyses of
the B-52E aircraft maneuver load control system are included.
Authnr

N1I'.4-11808*# Boeing Commercial Airplane Co., Seattla, Wash,
THE AESULTS OF LOW-SPEED WIND TUNNEL TESTS TO
INVESTIGATE THE EFFECTS OF THE NASA REFAN JTBD

ENGINE NACELLES ON THE STABILUTY AND CONTROL

CHARACTERISTICS OF THE BOEING 727-200

93

HEAS

N74.-11812

M. D. Shirkey Oct. 1973 31 p
{Contracts NASJ3-16815; NAS3-17B42) ’
(NASA-CR-134503; BCAC-DB-41312) Avail: NTIS HC $3.75
CSCL O1A

The results from two low-speed wind tunnel tests of the
Boeing 727-200 airplane as configured with the NASA refan
JTBD-109 wurbofan engines are presented. The objectiva of these
tests was to determine the effects of the refan installation on
the low-speed stability and control characteristics of the 727
airplane. Four side nacelle locations were tested to insure that
aerodynamic interactions of the nacelles and empennage would
be optimized. Tha optimum location was judged to be the same
as that of the production JTBD-9 engines. the current production
engine mounts can be used for this location. Some small changes
in the basic airplane characteristics are attributable to the refan
nacellas. The flaps up longitudinal and laterai-directional stability
are both slightly increased for low angles of attack and sideslip
respectively. The longitudinal stability at stall is improved for
both the flaps up and landing fiap configurations. The high attitude
characteristics of the basic airplane are not significantly ahtered
by the refan nacella installation. Directional control capability is
not affectad by tha rafan nacelles. Author -

N74-11809%§ Boeing Co.. Wichita, Kans,
ANALYSIS AND TESTING OF STABILITY AUGMENTATION
SYSTEMS Final Repont
F. D. Sevart, 5. M. Patel. and W. J. Wattrnan 13 Jun. 1972
125 p tals
|Contract NAS1-10885})
(NASA-CR-132349; D3-8884) Avail: NTIS HC $8.26 CSCL
ai1c

Testing and evaluation of stability aug tion syst for
aircraft flight control were conducted. The flutter suppression
systém analysis of a scale supersonic transport wing model is
described. Mechanization of tha flutter suppression system is
reported. The ride control synthesis for the B-52 aeroelastic model
is discussed. Model analyses were conducted using equations
of motion generated from generalized mass and stiffness data.

Author

N74-11810%§ National Aeronautics and Space Administration.
Ames Research Center, Moffett Field, Calif.
GEOMETRY PROGRAM FOR AERODYNAMIC LIFTING
SURFACE THEORY
Richard T. Medan Sep. 1973 108 p refs
{NASA-TM-X-82309) Avail: NTIS HC $7.50 CSCL 01A

A computer program that provides the geomatry and boundary
conditions appropriate for an analysis of a lifting. thin wing with
control surfaces in linearized, subsonic, steady flow is presented.
The kernel function method lifting surface theory is applied. The
data which is generated by the program is stored on disk files
or tapes for later use by programs which calculate an influence
matrix, plet the wing planform, and evaluate the loads on the
wing. In addition to processing data for subsequent use in a
lifting surface analysis. the program is useful for computing area
and mean geomstric chords of the wing and control surfaces.

Authar

N74-11812%¢ National Aeronautics and Space Administration.
Lewis Research Centar, Claveland, Ohio.

EFFECT OF SUBSONIC INLET LIP GEOMETRY ON PRE-
DICTED SURFACE AND FLOW MACH NUMBER DISTRIBU-
TIONS .
Jamas A. Albers and Brent A. Miller Washington Dec. 1973
56 p refs .

{NASA-TN-D-7446; E-7622} Avail: NTIS HC $3.00 CSCL
200 ’

The effect of subsonic inlet lip geometry on predicted surface
and flow Mach number distributions is illustrated. The theoretical
results were obtained from incompressible potential flow
calculations corrected for compressibility. Tha major emphasis
of this investigation is on the low-speed {takeof and landing)
opaerating conditions. The low-speed results wure obtained for a
range of three geomstric variables of interest: contraction ratio,



*N74-11813

defined as the ratio of highlight area to throat area; internal lip
- major - to minor-axis ratio; and internat lip shape. Tha low-spsed
_ results were obiained at both static conditions and a frea-stream
velocity of 42.6m/sec. with incidence angles ranging from
- 0 deg to 50 deg. The results indicate that of the three geometric
variables considared. contraction ratio had the largest effect on
tha suface Mach number distributions. The effects of inlet
diamater ratio and blunting of the external forebody on maxirpum
external surface Mach numbers are illustrated at a cruise Mach
, Number of 0.8 Author

N74-11813*§ National Aeronautics and Space Administration.
" ‘Lewis Research Center, Clevetand, Chio. L

NOISE TESTS ON AN EXTERNALLY BLOWN FLAP WITH
THE ENGINE !N FRONT OF THE WING

Allen M. Xarchmer and Robert Friedman Washington Dec.
1973 17 p refs ) . .
{NASA-TM-X-2942; E-7564} Avail: NTIS HC $275 CSCL
01A

. Moise tests were conducted with a nozzle exhausting over
a small scale model of an externally blown flap (EBF} lift-
augmentation system, with exhaust impingement on the wing
teading edge. Two series of tests were conducted: with wing
leading edge inside the nozzle; and with leading edge set back
“trom the nozzle exit plane 1 diameter on the jet axis. The
_ results indicated no significant differences in spectral shape, lavel,
ar directivity pattern. Static lift and thrust tests were conducted
on the same maodel indicated considerable flow attachment on
both configurations, with slightly greater attachment and tuming
for the wing outside the nozzle. Finally, a comparison With
engine-above- and engine-below-the-wing EBF's tested by
previous investigators shows the acoustic performance of the
configurations tested for this repont 10 lie between the other
two. : . . Author

N74-11814*) National Aeronautics and Space Administration.
Flight Research Center. Edwards. Calif.
AESULTS OF A FEASIBILITY STUDY USING THE NEWTON-
_ RAPHSON DIGITAL COMPUTER PROGRAM TO IDENTIFY
LIFTING BODY DERIVATIVES FROM FLIGHT DATA
Alex G. Sim Washington Oct. 1973 41 p refs
{NASA-TM-X-56017) Avail: NTIS HC $4.25 CSCL O1A
A brief study was made to assess tha applicability of the
Newton-Raphson digital computer program as a routine technigue
for extracting aetodynamic derivatives from flight tests of lifting
body types of vehicltes. Lateral-direction flight data from flight
" tests of the HL-10 lifting body reserch vehicle were utilized.
The results in general, show the computer program to be a
raliable and expedient means for extracting derivatives for this
class of vehicles as a standard procedure. This result was true
even ‘when stability augmentation was used. As a result of the
study. a cradible set of HL-10 lateral-directional derivatives was
obtained from flight data. These derivatives are compared with
results from wind-tunnel tests. Authar

N74-118156%)  Scientific Translation Service. Sante Barbara,
Calif. '
‘CALCULATION OF FLOWS AROUND ZERQ THICKNESS
WINGS WITH EVOLUTIVE VORTEX SHEETS
Colmar Rehbach Washington NASA Dec. 1973 25 p refs
Transl. imto ENGLISH from Rech. Aerosp. (France), No. 2, Mar. -
Apr. 1972 p 53-61 i
{Contract NASw-2483) ]
(NASA-TT-F-16183) Avail: NTIS HC $3.25 CSCL D1A
The correct evaluation of the aerodynamic characteristics of
some wing shapes requires the knowledge of the geometry of
their vortex sheets. Out of the many calculations performed in
this field. two are presanted. The first one concerns a rectangular
. wing of very small aspect ratio (AR = 1), the second &
. sweptback wing of moderate aspect ratio (AR = 3.78). In both
casas they are without thickness in incompressible fiow. Their
vortex sheets originate at the trailing edge and the wing tips.
' Author

)

N74-11B19*# National Aesronautics and Space Administration,
Langley Research Center, Langley Station, Va. - I
CANARD-WING LIFT INTERFERENCE RELATED YO
MANEUVERING AIRCRAFT AT SUBSONIC SPEEDS
Blair B. Gloss and Linwood W. Mckinney Washingten - Dec,
1973 35 p refs
{NASA-TM-X-2897; L-9096)
01A . . ‘o
An investigation was conducted at Mach numbers of 0.7
and 0.9 to determine the lift intarferance effect of canard |ocation
on wing planforms typical of maneuvering fighter -configurations,

Avail; NTIS, HC $3.00 CSCL

. The canard had an exposed area of 16.0 percent of the wing

reference area and was locatad in the plane, of the wing or in a
position 18.5 percent of tha wing mean geometric chord above
the wing plane. In addition, the canard could be located at two
longitudinal stations. Two differant wing planforms ware tested:
one with a leading-edge sweep angle of 80 deg and the other
with a leading-edge swesp angle of 44 deg. The results indicated
that although downwash from the canard reducad the wing lift
at angles of attack up to approximately 16 deg. the total )ift
was substantially greater with the canard on than with the canard
off. At angles of attack above 16 deg. the canard delayed the
wing stall. Changing canard deflection had essentially no effect
on the total lift, since the additionat lift generated by the
canard deftection was lost on the wing due to an increased
downwash at the wing from the canard, © Author

N74-11821*§ National Aeronautics and Space Administeation.
Langley Research Center, Langley Station, Va.

LOW SPEED AERODYNAMIC CHARACTERISTICS OF A 17
PERCENT THICK AIRFOIL SECTION DESIGNED FOR

" GENERAL AVIATION APPLICATIONS

_ Robert J. McGhee and William D. Beasley Washington

Dec.
1973 71 p refs

{NASA-TN-D-7428; L-9132) Awvsil: NTIS HC $3.50 CSCL

CO1A

94

Wind-tunnel tests have besn conducted to determine tha
low-spead two-dimensional serodynamic characteristics of a
17-percent-thick airfoil designed for general aviation applications
{GA{W)-1). The results were compared with predictions based
on a theoratical method for calculating the viscous flow about
the airfoil. The tests ware conducted over & Mach number range
from 0.10 to 0.28. Reynolds numbers based on airfoil chord
varied from 2.0 million to 20.0 million. Maximum section lift
coefficients greater than 2.0 were obtained and section lift-drag
ratic at a lift coefficient of 1.Q (climb condition} varied from
about 65 to 86 as the Reynolds number increased from about
2.0 million to 6.0 million. Author

N74-11822*%§ Rochestsr Applied Science Associates, Inc.
NY.
EFFECT OF SWEEP ANGLE ON THE PRESSURE DISTRIBU-
TIONS AND EFFECTIVENESS OF THE OGEE TiP IN
DIFFUSING A LINE VORTEX
John C. Balcerak and Raymond F. Feller
[Contract NAS1-12012)
(NASA-CR-132355; RASA-73-07] Avail: NTIS HC 3826 CSCL
Q1A .. - R
Low-speed wind tunnel tests wera conducted to study the
influence of sweep angle on the pressura distributions .of an
oges-tip configuration with relation to the effectiveness- of the
ogee tip in diffusing a line vortex, In addition 1o the pressure
data, performance and flow-visualization data were obtained in
the wind tunnel tests to aevaluate the application of the ogee
tip to aircraft configurations. The effect of sweep angle on the
performance characteristics of a conventional-tip- model, having
equivalent planform area. was also investigated for.comparison
with the ogee-tip configuration. Results of the investigation
generally indicete that sweep angle -has litle effect on the
characteristics of the ogee in diffusing a line vortex. Author

1973 123 p refs

N74-11823%# National Asronautics and Spaca Administration.
Langley Research Centar, Langley Station, Va, .
THEOQORETICAL AND EXPERIMENTAL INVESTIGATION OF



THE PERFORMANCE OF A FAN-IN-WING VTOL CONFIG-
URATION

Harry H. Heyson Washington Dec. 1973 75 p refs
{NASA-TN-D-7498; L-9219} Avail: NTIS HC $350 CSCL
01cC :

The incompressible-flow momentum theory is extanded to
tha case of lifting fans. The resulting theory includes many of
tha known experimentally determined characteristics of fan-in-
wing aircraft. Thesa characteristics include the negligible effect
of forward speed on fan thrust, the large momentum drag. and
tha generatly inefficient performance throuhgout the transition
speed range. Although mutual interference between the fans
and the wing was totally neglected, the theory is confirmed by
experimental results for the configuration tested. Examination of
the results of an investigation of wall interference leads to the
conclusion that the large fan-induced lift reported in many eartier
invastigations was largely the result of neglecting wall interference
in the reduction of wind-tunnal data. Author

N74-11824 California Univ., Los Angeles.
THE DESIGN OF AN OPTIMAL ADAPTIVE LATERAL-
DIRECTIONAL FLIGHT CONTROL SYSTEM FOR A HIGH-
PEAFORMANCE AIARCRAFT Ph.D. Thesis
Vincant James Darcy 1973 111 p
"Avail: Univ. Micrafilms Order No. 73-13133

The laterat-directional dynamics of a high-performance aircraft
ara modeled by 2 set of linear time-varying differential equations.
Because a high-performance aircraft is capable of performing a
wide variety of rapid maneuvers, the dynamic aquations do not
contain small-penturbation assumptions. An on-line real-time
paramater identification scheme is developed to identify the
time-varying parameters cf tha lateral-directional dynamic aircraft
model. The identification scheme is &n approximation technique
with the practical assumption that the system noise statistics
are not known. An adaptive lateral-directional flight controller is
then developed based on a handling-quality model and the dynamic
model of the aircraft. The controller combines the benefits of
state-variable feedback with the bensfits of seties compensa-
tors. . Dissert. Abstr.

N74-11826*%§ National Aeronautics and Space Administration.
Langley Research Conter, Langley Station. Va.
STUDY OF A CONTROL SYSTEM TO ALLEVIATE AIRCRAFT
RESPONSE TO HORIZONTAL AND VERTICAL GUSTS
William H. Phillips Washington Dec. 1973 40 p refs
{NASA-TN-D-7278; L-BB44} Avail: NTIS HC $3.00 CSCL
a1C
A study is made of the longitudinal response of a STOL
airplane equipped with a vanecontrolied gust-alleviation system.
Effects of various combinations of design peramsters on the
sesponses to horizontal and venical gusts and to elsvator inputs
are presented, Almost complete gust alleviation may be
" obtained with this system when the center of gravity of the
‘STOL airplane is at rearward locations, but pitch stability
augmentation is required for satisfactory control characteristics.
Author

N74-11828%§ National Aeronautics and Space Administration.
Ames ‘Research Center, Moffett Fiald, Calif.
AERODYNAMIC CHARACTERISTICS OF A LARGE-SCALE
MODEL WITH A SWEPT WING AND A JET FLAP HAVING
AN EXPANDABLE DUCT
Thomas N. Aiken, Kiyoshi Aocyagi, and Michael D. Falarski Sep.
1973 96 p refs Prepared in cooparation with Army Air Mobility
R and O Lab., Moffet Field, Calif.
{NASA-TM-X-62281) Avail: NTIS HC $7.00 CSCL 01C

The data from an investigation of the aerodynamic characteris-
tics’ of the expandable duct-jet flap concept are presented, The
investigation was made using a large-scale model in the Ames
40- by 80-foot Wind Tunnel. The expandable duct-jet flap concept
uses a lower surfaca, split flap and an upper surface. Fowler
flap to form an internal, vatiable area cavity for the blowing air.
Small amounts of blowing are used on the knee of the upper
surface flap and the knee of a short-chord, trailing edge control

N74-11830

flap. The bulk of the blowing is at the trailing edge. The fiap
could extend the full span of the madel wing or over the inboard
part only. with blown ailerons outboard. Primary configurations
1estad were two flap angles, typical of takeoff and landing:
symmatric control flap deflections, primarily for improved
landing performance; and asymmetric aileron and control fap
deflegtions, for lateral control. Authar

N74-11827*} Kanner (Leo} Associates, Redwood City, Calif.
ON THE RELIABILITY OF RESULTS FROM THE TOWER
TEST FOR FREE FLIGHT TESTS

H. Goerich Washington NASA Nov. 1873 15 p Transl,
into ENGLISH from Wast Ger. report DLR-Mitt-72-18, Oct. 1972
p 79-92 Presented at the 3rd mesting of the DGLR- Sympesium,
Flight Testing Technology: Reliability of Results Derived from
Simulation in Comparison with Results of Actual Flight. Bremen,
28 Apr. 1972

{Contract NASw-2481)

(NASA-TT-F-16174; DLR-Mitt-72-18) Avail: NTIS HC $3.00
CSCL 0B .

The determination of aerodynamic characteristics of aircraft
while mounted on a fixed column is discussed. The construction
of the test equipment to measure pitching and rolling moments
is described. The advaniages of using such a method as a
complement to flight tests are outlined. Specific examples of
tests conducted and the results obtained during capiive tests
are analyzed. Author

N74-11828§ National Aviation Facilities Experimental Center,
Atlantic City, N.J.
AIRCRAFT FUEL SYSTEM TESTS WITH GELLED FUEL.
FLOWMETER CALIBRATION, FUEL BOOST PUMP AND
JETTISON TESTS Final Report, Dec. 1971 - Nov. 1872
Josaph A. Avbel Nov. 1973 29 p refs
{FAA Proj. 181-520-020)
(FAA-NA-73-43; FAA-RD-73-138} Avail: NTIS HC $3.00

The feasibility of using gelled fuel {nominal 250 centipoise
viscosity) with Full scale aircraft fuel System camponents was
investigated. Tests indicated that turbine-type flowmetars are
suitable for maasuring flow rates with accuracies of 1 percent.
Jettison and fuel feed oparations were conducted using a B-57
wing fuel tank. Approximately 3 parcent more gelled fuel than
JP-5R remained in the tank after emptying the tank in both
boost pump and jettison tests. Flow rates and times to empty
the tank were significantly poorer with the gelled fusl when
compared to the fesults obtained with the JP-5R fuel. The gslled
fuel tested is considersd unsatisfactory because of its instability
in storage, causing wide veriations in viscosity. Author

N74-11829*§ Boeing Co. Wichita, Kans.
ANALYSIS OF AEROELASTIC MODEL STABILITY AUGMEN-
TATION SYSTEMS Final Report
Frank D. Sevart Mar. 1971 202 p refs
{Contract NAS1-9808)
(NASA-CR-132354: D3-8390-4) Avail: NTIS HC $12.26 CSCL
oic

An analytical and mechanization study was conducted far
two flutter stability augmentation systems. One concept uses
only the wing trailing edga control surface. Another concept
uses leading and trailing edge control surfaces operating
simultaneously. The combined use of leading and trailing edge
control surfaces should improve the surface coupling (control-
lability) with vertical bending and torsional structural modes and
decrease the coupling batween bending and torsional mades.
The study was directed toward stability augmentation systams
characteristics for tha supersonic transport aircraft. Author

N74-11830§ Naticnal Transponation Safety Board, Washington,
D.C.

AIRCRAFT ACCIDENT REPORT: CONTINENTAL AIRLINES,
SABRELINER MODEL NA-265-80, N743R, MONTROSE,
COLORADO. 13 APRIL 1973

7 Nov. 1873 24 p

{NTSB-AAR-73-19] Avail: NTIS HC $3.25
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N74-11831

An aircraft accident involving a Sabreliner aircraft which
crashed after takeoff from the Montrose, Colorado airport on
13 April 1973 is reported. The aircraft struck the ground while
in a steep ieft turn and nose down attitude. It was determinad
that the cause of the accident was continued oparation of the
left angine at climb power. after an unwanted in-flight deployment
of the Isft engine thrust reverser, causing an uncontrollable flight
condition. Author

N74-11831*# National Aeronautics and Space Administration.
Langley Research Center, bangley Station, Va.
HYPERSONIC AERODYNAMIC CHARACTERISTICS OF AN
ALL-BODY RESEARCH AIRCRAFT CONFIGURATION
Louis E. Clark Washington Dec. 1973 48 p refs
{NASA-TN-D-7358; L-8971) Avail: NTIS HC $3.00 CSCL
oi1c

An experimental investigation was conducted at Mach B to
determine the hypersonic aerodynamic characteristics of an
all-body. delta-planform, hypersonic research aircraft (HYFAC
configuration). The aerodynamic characteristics were obtained at
Reynolds numbers based on maodel length of 2.84 million and
10.5 million and over an angle-of-attack range from minus 4 deg
to 20 deg. The experimental results show that the HYFAC
configuration is longitudinally stable and can be trimmed over
the range of test conditions. The configuration had a small degree
of directional stability over the angte-of-attack range and positive
effective dihedral at angles of attack greater than 2 deg. Addition
of canards caused a decrease in longitudinal stability and an
increase in directional stability. Qil-flow studies revaaled extensive
areas of separated and vortex How on the fuselage lee surface.
A limited comparison of wind-tunnel data with several hypersanic
approximations indicatad that, except for the directional stability,
the tangent-cone method gave adequate agreement at control
sertings batween 5 deg and minus 5 deg and positive lift
coefficient. A limited comparison indicated that the HYFAC
configuration had greater longitudinal stability than an elliptical-
cross-section configuration, but a lower maximum lift-drag ratio.

Author

N74-11832%§ National Aeronautics and Space Administration.
Langley Rasearch Center. Langley Station. Va.
WIND TUNNEL INVESTIGATION OF AN UPPER SURFACE
BLOWN JET-FLAP POWERED-LIFT CONFIGURATION
Arthur E, Phelps, I {(Army Air Mobility R and D Lab., Hampton,
Va.) and Charles C. Smith, Jr. Washington Dec. 1973 B1 p
refs Prepared in cooperation with Army Air Mobility R and D
Lab.. Hampton. Va.
(NASA-TN-D-7399; L-9051)
01A

An invastigation has been conducted in the Langley full-scale
tunnel to determine the performance and static stability and
control characteristics of a four-engine. upper surface blown
jet-flap powered-iift configuration with a swept wing. The
investigation included test performed over a range of angle of
attack {-4 deg to 36 deg), angle of sideslip {-5 deg 1o 5 deg},
and thrust coefficients {0 to 4.32) for both symmetric and
engine-out power conditions and for horizontal and vertical tails
both on and off. In addition to the four-engine tests. a few
tests ware made with the outboard engines removed to simulate
a twin-engine powaered-lift transport configuration. Authar

Avail: NTIS HC $350 CSCL

N74-11833*# Bell Helicopter Co.. Fort Worth, Tex.
ADVANCEMENT OF PROPROTOR TECHNDLOGY. TASK 1:
DESIGN STUDY SUMMARY :
3 Sep. 1969 209 p refs
{Contract NAS2-5386)
(NASA-CR-114682; Rept-300-088-003)
$12.50 CSCL 01C

A tilt-proprotor proof-of-concept aircraft design study has
been conducted. The results are presented. The ojective of the
contract is to advance the state of proprotor technology through
design studies and full-scale wind-tunnel tests. The specific
objective is to conduct preliminary design studies to define a
minimum-gize lilt-proprotor research aircraft that cen parform

Avail: NTIS HC

proof-of-concept flight research. The aircraft that results fram
these studies is a twin-engine, high-wing aircraft with 25-feor.
three-bladed titt proprotors mounted on pylons at the wingtips.
Each pylon houses a Pratt and Whitney PTEC-40 engine with a
takeoff rating of 1150 horsepower. Empty weight is estimated
at 6876 pounds. The normal gross weight is 9500 pounds, and
the maximum gross weight is 12,400 pounds. Author

N74-11834%) Bsll Helicopter Co., Fort Worh, Tex.
ADVANCEMENT OF PROPROTOR TECHNOLOGY.
2: WIND-TUNNEL TEST RESULTS
30 Sep. 1971 224 p refs
{Contract NAS2-5386)
{NASA-CR-114363: Rept-300-099-004)
$13.25 CSCLOIC

An advanced-design 25-foot-diameter flightworthy proprotor
was tested in the NASA-Ames Largs-Scale Wind Tunnel. These
tests. have verified and confirmed the theory and design solutions
developed as pant of the Army Composite Aircraht Program. This
report presents the test results and compares them with
theqretical predictions. During performance tests, the results met
or exceeded predictions. Hover thrust 15 percent greater than
the predicted maximum was measurad. la airplane mede,
propulsive efficiencies [some of which exceeded 90 percent)
agreed with theory. : Author

TASK

Avail: NTIS HC

N74.11836%} Lockheed-California Co., Burbank,
STUOY OF QUIET TURBOFAN STOL AIRCRAFT FOR SHORT
HAUL TRANSPORTATICN
T. P. Higgins, £. G. Stout, and H. S. Swest Washington NASA
Dac. 1973 76 p refs
(Contract NAS2-6995)
{NASA-CR-2355} Awvail: NTIS HC $3.76 CSCL 01C
Canceptual designs of Quiet Turbefan STOL Short-Hau!
Transport Aircraft for the mid-1980 time period are developed
and analyzed to determine their technical, operational. and
economic feasibility. A matrix of aircraft using various high-lift
systems and design parameters are considered. Variations in
aircraft characteristics, airport geometry and location, and
operational techniques are analyzed systematically 10 determine
their effects on the market. operating economics, and community
acceptance. In these studies, the total systems approach is
considersd to be critically important in analyzing the potentiat
of STOL aircraft to reduce noise pollution and alleviate the
increasing air corridor and airpart congestion. Author

N74-11B38*§ National Aeronautics and Space Administration.
Langlay Research Center. Langley Station, Va.
RESULTS OF THE FLIGHT NOISE MEASUREMENT
PROGRAM USING A STANDARD AND MODIFIED SH-3A
HELICOPTER
Robert J. Pegg, Herbert R. Handerson, and David A. Hilton
Washington Dec. 1973 91 p refs
{NASA-TN-D-7330; L-8950} Avail:
20A

A fiald noise measurament program has been conducted
using both a standard SH-3A helicopter and an SH-3A helicopter
modified to reduce external noise levels. Modifications included
reducing rotor speed, increasing the number of rotor blades,
modifying the blada-tip shapes, and acoustically treating the engine
air intakes and exhaust. The purpose of this study was to documant
the naise characteristics recorded on the ground of each helicopter
during flyby. hover, landing. and take-off operations. Based on
an analysis of the measured results, the average of the overhead,
overall, ontrack noise levsls was approximately 4 db lower for
the modified helicopter than for the standard helicopter, The
improved in-flight noise characteristics, and associated small
footprint areas and time durations, were judged to be mainly
due to tail-rotor noise reductions, The noise reductions wara
obtainad at the expensa of reguired power incraases at airspeeds
grester than 70 knots for the madified helicopter, Author

NTIS HC $3.75 CSCL



N74-11837*%§ National Aeronautics and Space Administration.
Langley Research Center. Langley Station, Va.

AN EXPLORATORY SIMULATION STUDY OF A HEAD-UP
DISPLAY FOR GENERAL AVIATION LIGHTPLANES

Randall L. Harris, Sr. and Donald E, Hewes Washington Dec.
1873 52 p refs
{NASA-TN-D-7456; L-8897)
01C

Avail: NTIS HC $3.50 CSCL

The concapt of a simplified head-up display referred to as a
landing-site indicator {LASI} for use in lightplanes is discussed.
Results of a fixed-base simulation study exploring the feasibility
of the LASI concept are presented in terms of measurements
of pilot parformance, control-activity parameters, and subjective
commants of four test subjects. Thess subjects, all of whom
had various degrees of piloting experience in this type aircraft,
performed a series of simulated landings both with and without
the LASI starting from differant initial conditions in the final
approach leg of the landing maneuver, Author

N74-11839§ Lsboratorium fuer Betriebsfastigkeit, Darmstadt
(Wast Germany).
FLIGHT-BY-FLIGHT TESTS WITH NOTCHED SPECIMENS
USING A WING UPPER SURFACE LOAD SPECTRUM
[EINZELFLUGVERSUCHE AN KERBSTAESEN MIT DEM
KOLLEKTIV DER TRAGFLAECHENOBERDECKE]
D. Schuetz, H. Lowak, and €. Gassner 20 Dec. 1972 52 p
refs in GERMAN Sponsored by Bundeamin. fusr Varteidigung
(LBF-FB-104/72} Avail: NTIS HC $4.75

Using a loading spectrum typical for wing upper surfaces of
transport airplanes, flight-by-flight and constant amplitude tests
with open hole specimens were carried out. The influence of
omitting load cycles of the ground and aidoads were detarmined.
The validity of palmgren Miner ruls was studied and improved
by the incorporation of notch root residual strasses.

Author (ESRQO)

N74-11840§ Laboratorium fuer Betriebsfestigkait, Darmstadt
{Wast Garmany).
GUST VELOCITIES ENCOUNTERED BY A 720-8 TYPE
AIRPLANE AND DERIVED BY MEANS OF A MODEL FOR
CONTINUOUS TURBULENCE .
0. Buxbaum and J. M. Zaschel May 1973 58 p refs - Sponsored
by Bundesmin. fuer Verteidigung
{LBF-FB-105/73} Avail: NTIS HC $5.00

The load factor increments for a Boeing 720 aireraft wers
recorded using a flight data recorder. Measurements were made
of altitude and airspeed during 620 hours of flight tests. The
. vertical gust velocities were derived by assuming a von Karman
spectrum of turbulence and by means of the transfar function
of the aircraft. The transfer function was calculated for eight
degrees of freedom. The results are presented in functions of
flight altituces, routes of operation, and flight segments.

’ ' - Author (ESRO)

N74-11B41§ Laboratorium fuer Betrisbsfestigkeit, Darmstadt
(West Germany).
A STANDARDIZED LOAD SEQUENCE FOR FLIGHT
SIMULATION TESTS ON TRANSPORT AJRCRAFT WING
STRUCTURES [STANDARDISIERTER EINZELFLVUG-
BELASTUNGSABLAUF FUER SCHWINGFESTIGKEITSVER-
SUCHE AN TRAAGFLAECHENBAUTEILEN VON TRANS-
PORTFLUGZEUGEN] ‘
D. Schuetz, H. Lowak, J. B. DeJonge. and J. Schijve 29 Mar,
1973 58 p refs in GERMAN Sponsored by Bundesmin. fuer
Verteidigung Prepared jointly with Natl. Lucht- en Ruimtev-
aartlab.
{LBF-FB-106/73: NLR-TR-73) Awvail: NTIS HC $5.00

A standardized load sequence was derived by averaging the
theoretical and experimental frequency distributions of loads on
the wing roots of transport aircraft, The sequence is considared
16 be representativa for the load history: of the wing root of
transpornt sirctaft. 1t is proposed to adopt the standardized
seguence for various seronautical fatigue testing purposes. SO

ESRA

N74-11845

N74-11842§ National Aerospace Lab.. Amsterdam (Netherands).
The Nethedands V/STOL Working Group.
THE FUTURE OF SHORT-HAUL AIR TRANSPORT WITHIN
WESTERN EUROPE
Jun. 1973 69 p refs
(Rept-SP-73-001} Avail: NTIS HC $550

The potential growth of air transport in Western Europe is
outlined. Some measures for the temporary solution of difficulties
created by conventional takeoff and landing aircraft are discussed
and it is concluded that the existing system will not be able to
cope with the expected growth without extensive new facilities.
The technology and prospects of several categories of aircraft
with reduced, vertical or short takeoftf and landing facilities are
discussed. 1t is concluded that an extension of the prasent system
by the incorporation of short-haul jet aircraft with reduced takeoff
and landing offers the best compromise between relieving the
noise and congestion problems and the economic panalties
involved. A number of recommendations are given primarily refated
to relieving the problems of the present air traffic system and
the introduction of the new aircraft categories. ESRO

N74-11843§ Laboratorium fuer Betriebsfestigkeit, Darmstadt
[West Germany). .
REVIEW OF INVESTIGATIONS ON AERONAUTICAL
FATIGUE iN THE FEDERAL REPUBLIC OF GERMANY, MAY
1969 - JUNE 1973
E. Gassner and O. Buxbaum Jun. 1973 140 p refs Presented
at the 13th Conf. of the lntem. Comm. on Aeron. Fatigua, London,
1973
(LBF-$-108) Avail: NTIS HC $9.00

A review is presented of the work carried out in the field
of fatigue of aircraft structures in Germany. Most of the subjects
treated are fatigue test results from specimens and components
including effects of surface treatment and corrosive environment.
Qther reports concern loads measured in service and their analysis.
Investigations concerning cyclic stress-strain behavior as well as
crack propagation, residual strength, and Fracture toughness are
also raported. ESRD

N74.118444# Technische Hochschule, Darmstadt {West
Germany). Inst. fuer Flugtechnik. '
STUDY OF THE TEMPERATURE INFLUENCE ON INDUCED
FLOW EFFECTS. PART 1: TEST EQUIPMENT FOR
GROUND EFFECT INVESTIGATIONS USING CIRCULAR
HOT AIR JETS Annual Report [UNTERSUCHUNGEN ZUM
TEMPERATUREINFLUSS AUF INDUZIERTE STRAHLEF-
FEKTE. TEIL 1: VERSUCHSANLAGE FUER BODENEFFEKT-
UNTERSUCHUNGEN MiT RUNDEN HEISSLUFTSTRAHLEN
JAHRESBERICHT ZUM FORSCHUNGSVORHABEN HA
514/3/18/28}
Manfred Strauber 20 Dec. 1971 B0 p refs In GERMAN
{Grant NGL-39-007-040}
{IFD-8/71-Pr-1)  Avail: NTIS HC $5.00

The design of a model vertical takeoff aircraft, consisting of
an_ air heater, an air exhauster, a model propulsion system and
ground plate, is described. Specifications for the various
construction elements are given, contral and operating ranges
of the elements are discussed and the measuring devices applied
are detailed. Calibration measurements were carried out. ESRO

N74-11846§ Technische Hochschule. Darmstadt {West
Garmany). Inst. fuer Flugtechnik.

STUDY OF THE TEMPERATURE INFLUENCE ON INDUCED
FLOW EFFECTS. PART 2: INFLUENCE OF GROUND
EFFECTS ON HOT-AIR JET MIXING IN STEADY ATMOS-
PHERIC AIR Annusi Report [UNTERSUCHUNGEN ZUM
TEMPERATUREINFLUSS AUF INDUZIERTE STRAHLEF-
FEKTE. TEIL 2: MISCHUNG EINES HEISSLUFTSTRAHLES
iN RUHENDER UMGEBUNGSLUFT UNTER DEM EINFLUSS
DES BODENS JAHRESBERICHT ZUM FORSCHUNGSVDR-
HABEN HA 514/3]

Manfred Strauber 20 Dec. 1971 138 prefs

In GERMAN
{(IFD-3/71-Pt-2)} Avail: NTIS HC $9.00



N74-118486

Jot speed, jet temperature, jet and nozzle g.aomalry and
height of propulsive unit measurements wsre carried out on a
- apecially dasigned model of a vertical takeoff aircraft. Thg influence
ol ground effects on the jet propertias was est_.-abhshed._‘!'_hp
model used was shown to be an acceptable simulation apparatus
for measuring jet mixing. ESRO

N74-11848§ Boaing Aerospace Co. Seattle, Wash.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME 4:
ANALYSIS OF WIND TUNNEL DATA: VYECTORED
THRUST/MECHANICAL FLAPS AND INTERNALLY BLOWN
JET FLAPS Final Technical Raport, 8 Jun. 1971 - 8 Dec.
1972
John R. Monk, Jerry L. Lee, and J. Patrick Palmer Wright-
Pattarson AFB, Ohio AFFDL May 1973 304 p refs 6 Vol
{Contract F33615-71-C-1757; AF Pro). 653A)
{AD-766641;
Avail: NTIS CSCL 01/3

The report presents the analysis of 72B hours of testing.
conducted in the Boeing V/STOL 20 x 20 ft. Wind Tunnel. on
a model of a medium STOL transport with veclored thrust and
jet flap powered-lift systems. The interactions between the two
powared lift systems and the basic airplane gerodynamics are
prasented for a systematic series of configuration changes
which include sweep and nacelle location. (Modified author
abstract} GRA

N74-11847§ Bosing Aerospace Co., Seattle, Wash.
STOL TACTICAL AIRCRAFT INVESTIGATION. VOLUME 5,
PARY 1: FLIGHT CONTROL TECHNOLOGY: SYSTEM
ANALYSIS AND TRADE STUDIES FOR A MEDIUM STOL
TRANSPORT WITH VECTORED THRUST/MECHANICAL
FLAPS Final Technical Report, 8 Jun. 1971 - 8 Dec. 1972
Kenneth J. Crandall, David J. Maund, William E. Gerken, and
James H. Vincent Wright-Patterson AFB, Ohic AFFDL Jan.
1873 254 p refs 6 Vol
{Contract FA3615-71-C-1757; AF Proj. 643A)
{AD-7686642; D180-14412-1-Vol-5-Pt-1)  Avail:
01/3

A program of fligm control technology applicable te an
Advance Medium STOL Transport [AMST} airplane equipped with
a vactored-thrust powered lift system has been conducted. Low
q moment producers were evaluated. Mathematical models
(control laws) of control systams suitable for the STOL landing
approach wera defined. The effect of control system mechanization
complexity on performance, weight, cost, safety, design risk,
and vulnerability 10 small arms fire was evaluated. A candidate
control system was selected and its parformance was validated
using a piloted moving base simulation. While this study
specifically concerned control technology for aiplanes equipped
with the vectored thrust form of powered lift, the results are
considered to have diract application to airplanes with other
forms of powared lift, such as internally blown je1 flaps and
upper surface blown flaps. Auythor (GRA)

NTIS CSCL

N74-11973§ UT Research Inst.. Annapolis, Md.
THE ELECTROMAGNETIC COMPATIBILITY OF AERONAU-
TICAL COMMUNICATION AND NAVIGATION SYSTEMS
WITH RADIO FREQUENCY DIELECTRIC HEATERS AND
SUPERREGENERATIVE RECEIVERS Final Heport
Fred Tabor and Hamry Martin  Qct. 1972 130 p refs
{Contract DOT-FATOWAI-175; FAA Proj. 213-518-035)
(ECAC-PR-72-045; FAA-RD-72-80-2} Avail: NTIS

Degradation threshokds of imerlerence from radio frequency
dielactric heaters and superregenesative receivers to aircraft
communication and navigation receivers were astablished.
Degradation thresholds so established were amployed to assess
the degradation 1o the seronautical communication and navigstion
sefvices under operational conditions. The adequacy of the present
reguiatory limits governing the radiation from dielectric heaters
and superregenerative receivers was examined from the standpoint
of prevantion of interfarence to the seronautical services.

Author

D180-14411-1-Vol-4: AFFDL-TR-73-19-Vol-4}.
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N74-12018% Kanner (Leo) Associates, Redwood City, Calif.
ON THE EFFECT OF RELIABILITY OF SIMULATION
RESULTS ON THE METHODOLOGY OF FUGHT TESTING
AND SIMULATION
A. Keestner Washington NASA Nov. 1973 10 p Transl,
into ENGLISH from DGLA report DLR-Mitt-72-18. Oct. 1972
p 93-99 Prasented at the 3rd meeting of the DG LR-Symposium,
Flight Tasting Technology: Reliability of Results Derived from
Simulation in Comparison with Results of Actual Flight, Bremen,
28 Apr. 1972 )
{Contract NASw-2481)
[NASA-TT-F-15175; DLR-Mitt-72-18}
CSCL 148

Various methods of flight simulation are described and a
comparison of the results obtained by flight simulators are
discussed. The VAK 191 B aircraft is used as an exampla of
typical takeoff and landing performance for STOL aircraft.
Diagrams of the aircraft attitude control during transition phases
following takeoff and during, landing approsch mre provided.
Techniques used by the test pilot in conducting the flight tests
are described. Author

Avail: NTIS HC $3.00

N74-12018§ Air Transport Association of Amarica, Washington,
D.C

THE APRON-TERMINAL COMPLEX: ANALYSIS OF
CONCEPTS FOR EVALUATION OF TERMINAL BUILDINGS
Final Raport. May 1972 - Sep. 1973
Sep. 1973 157 p refs Prepared in tooperation with Ralph
M. Parsons Co., Los Angeles
{Contract DOT-FA72WA-2950)
(FAA-RD-73-82) Awvsil: NTIS HC $10.00

The principal considerations in the planning of airpor
apron-tarminal areas até described. The apron-terminal area is
defined a5 the area limited by the curb on the landside and the
taxiway access to the apron on the airside. The major functional
areas of the apron-terminal complex {curb, terminal, connectar,
and apron) ara defined and described. The four principal
concepts for apron-terminal complexes {pier, satellite, linear, and
transporier) are analyzed and evahiated for suitebility 1o specific
airport situations. based primarily upon traffic levels, physicel
limitations. and stetion cheracteristics. The final rapont presents
& consolidation of the conclusions, technical, economic, and
operational advantages and limitations. and underlying assump-
tions related to each apron-tesrminal area complex - concept.
Included are tabular and graphic matesials to help in evaluating
concapts. ' Author

N74-12034 New York Univ. N.Y. School of Engineering and
Science. '
ANALYSIS OF THE LOW-SPEED FLOW OVER A SLENDER
SHARP EDGED DELTA WING AT ANGLES OF ATTACK
Ph.D. Thesis
Paul LeRoy Coe, Jr. 1973 75 p
Avail:  Univ. Microfilms Order No. 73-19383

The phenomena of rolled-up vartex cores above the iee surface
of slender bodias, at angle of attack, has bean observed since
the advant of the highly swept-wing aircraft. Recant investigations
indicate that these vortices exhibit farge effects on the longitu-
dinal and lateral stability of these configurations. A better
understanding of the effect of this separated-vartex phanomena
is therefore essential for tha afficient design of stable ligh lift

* aircraft at subsonic speeds. Because of its geomstric simplicity,

an untwisted, uncembered, thin, sharp-edged, slender delts wing

in subsonic flow is considered. Experimental studies have -
astablished the essential features of this type of flow as follows:

{1} separation of flow at the lsading edges. (2} formation of

rolled-up vortex cores zbove the lee surface. (3) entrainment of

mass by the voriex cores. {4} strong axial velocities along the

vortex cores. {6} conical flow over the major portion of the

wing {with the exception of the apex and trailing edgs).

Dissert. Abstr.
N74-12091*§# National Aeronputice and Space Administration.

Langley Research Center. Langloy Station, Va.
OFF-CENTER-LINE SHOCK INTERFERENCE HEATING



m PATI'HINS ON BASIC SHAPES IN HYPERSONIC FLOWS
1,9 Wayng, Keyes. Washington Dec. 1873 96 p. refs
,,r !NASA -TM:X-2866; L-8942) Avail:, NTIS HC $3. 75 CSCL

The resuits. of an. experimental study of off- center line
shuck-lntgrferancs heating on.basic shapes at hypersonic_speeds

o ‘ara presamad The study coverad three types of shock-imerferance
-.pattamns oyer,a.range- of nominal Mach numbers (6 g 20%
J;pemfrc heat. ratios {1.40 and 1.67), tree-stream - -Asynolds
numbers{8 miliion to 26 million per meter), and impinging shock
strengths. Heat-transfer rates higher than, stagnation levels ware

e, fMeasured over tlgnuch of the off-centar-line model surface. Peak
heatmg up to 17 times the stagnation heating was measured.

. Author
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N74-12161# General EloctncCo Puttsfeld Mass Hngh Voltage

I.IGHTNING EFFECTS anN GENEHAL AVIATION AIHCRAFT
_Finat Repoit,’ Jén. - Sep. 1972
TJAL Plumer “Oct. 1973 161 p refs
* ‘{Contract DOT-FA72ZNA- 666)
(FAA-RD-73-99; FAA-NA-73-32) Avail: NTIS HC $9. 75
»e. . To determine the actyal lightning vulnerability of typicallight
alrcraft systems and components, and damonstrate the required
4. vulnerability, assessment. techniqyes,: analyses and;laboratory tests
. ware perfqmed on savaral..typical light arrcrat; and some of
their systems and componentg The. engineering..and laboratory
¢ evaluation of component or system \rulnerabllltv is discussed.
. e Authnr

. N74-12187%§ .. Namnai Agronautics and Space Admmlstratlun
« - Lawis Research Center, Cleveland, Ohio, - - = =
+ FLUGHT MONITOR FOR JET ENGINE' DISK cHACKS AND
. THE USE OF CRITICAL lENGTH CHITEHION OF FRACTU RE
-MECHANICS
. John P. Barranger- Washmnlon Nov. 1973 21 ¢ refs-
(zl‘f'.:SA TN-D-7483; -E- 75?0] “Avail:’ NTIS HC 52 75 CSCL
-A disk crack detector is* discussed ' which is mtanded to
. operate under flight conditions. it monitors the disk rif*for surface
» . cracks emanating from the blade root interface. An' eddy current
. lype sensor. with & remotsly’ located cdpamlance/conductance
. bridge and signal analyzer, can reliably detect 8 simulated crack

+ 3 mm leng.- The sensor was tested on & spmmng turbma disk

- at 540 C. Tests indicate that the system is usaful at' disk rim
velocities to 460 m/sec. By using fracture mechanics, it is
shown for Inconed 718 th at a crack operating under a rim
- stress aof 34 x ten .to-the 7th pawer N/sqm has .a critical length
" of 18 mm. Author

‘=';. .o . "y e AL e Tt {.:

N‘M 122484 Nationai Aerospace Lab.. Amsterdam (Netherlands)
Div. Structures and Materials. :
FATIGUE CRACK GROWTH AND RESIDUAL STHENGTH
. OF ALUMINIUM ALLOY SHEET AT TEMPERATURES DOWN
TO -75C
D. Broek Jun, 1972 &1 p refs Sponsmed by Nath Agenqr
" for Aprospace Programs
(NLR TR-72096- U) Avail: NT!S HC $4.75
L Two aluminum alloy sheet materials used in aircraft. structures
,g,' ware tested for the effect of temperatute on the rate of fatigue,
crack propagation, and residual strength. The rnatenals tested

wam 2024-73 and 7075-TE clad sheets of 2 mm thicknass

"“and 7075 Tﬁ clad sheets of 4 mm thickness. Testing temparatures
) vaned from room temperature to <75 C. It was found that fatigue
crack prapagatron was slowser at Iow temperatures 8s a result
.of the low moisture content of cold air. The plane stress Fracture
touchness of 7075 T6 at -50 € was only 70% of the value at
room témperatura. Temparatures in the high layers . of the
stratosphere and truposphera have a benafcral effect on fatngue
crack gruwth ' . ESRO

7i N74-12261%§ National Aeronautics and Space Adminmratmn
Langiey Research Center, Langley Station, Va.
- FATIGUE-TEST: ACCELERATION WITH FLIGHT-BY- FIJGH"I'

o, 99

- and gust models are made.

N74-12317

LOADING AND HEATYING TO SIMULATE SUPERSONIC-
TRANSPORY OPERATION

L A Imig and L E. Garrett Washington Dec. 1973 50 p
refs . S
[NASA-TN-D-7380; L~8992) Avail: NTIS HC $3.00 CSCL
[shiw .
Possibilities for reducing fatigue-test time for supersonic-
transport materials and structures were studied in tests with
simulated fight-by-flight loading. In order to determine whether
short-lime tests were feasible, tha resuits of accelerated tests
{2 sec per flight) were compared with the results of real-tirme
tests (96 min per flight). The effects of design mean_stress, the

.strass range for ground-air-ground cycles, simulated thermal stress,

the numbser of stress cycles in each flight, and salt corrasion
were studied. The flight-by-flight stress sequences were applied
to notched sheet specimens of Ti-8Al-1Mo-1V -and Ti-GAl-4VY
titanium alloys. A linear cumulative-damage analysis accounted
for large changes in stress range of the simulated flights but
did not account for the differences between real-time and
accelerated tasts. The fatigue lives from accelerated tests were
generally within a factor of two of the lives from real -time tests:
thus, within the scope of the investigation, accelerated testing
seems feasible. : Authar

N74.1228B%§ Pratt and Whitney Aircraft. East Hartford, Conn.
IMPACT RESISTANCE OF COMPOSITE FAN BLADES Final
Report
E. J. Premont and K. R. Stubenrauch May 1973 81.p
{Contract NAS3-16763)
INASA-CR-134515; PWA- T™- 4?63) Avéil' NTIS HC $6.25
CSCL t1D

The res-stance of current- desrgn Pratt, and Whitnay Aucraft
low aspect ratio advanced fiber reinforced apoxy matrix composna
fan blades .to foreign object damage (FOD) at STOL operating
‘conditions was investigated. Five graphne,"spoxy and, five
boron/epoxy wide chord fan blades with nickel plated stainless
steel leading edge sheath protection ware fabricated and impact
tested. The fan blades were individually tested in a vacuum
whirpit under FOD environments. The FOD environments ware
typical of those encountered in service operations. The impact
objects were ice balls, gravel, stralings and gelatin simulated
birds. Results of the damage sustained from each FOD impact
are presentad for both the graphite boron reinforced blades. Tests
showad that the present design composite fan blades, with wrap
around leading edge protection have inadequate FOD. impact
résistance at 244 m/sac (800 fi/sec) tip speed, a possible STOL
opefating condition. Authar

-

- N74-12317% Aaronaur«cal Research Assocrares of Prmceton
. Inc; N

: .SURVEY-ON EFFECT DF SUHFACE WINDS ON AIRCRAFT

- DESIGN AND OPERATION AND RECOMMENDATIONS FOR

NEEDED WIND RESEARCH Final Repont, Dac. 1971 - Aug,
1973
John C. Houbolt Washington NASA Dec. 1973 79.p..

{Contract NASB-28138}
- . (NASA-CR-2360; ARAP 19‘” Avail:‘ NTIS HC.$3.75- GSGL
048

A surv'ev of the eHect of anvironmental surface . winds, and
gusts on aircraft dasngn and operation is presentad A listing of
the vary large number of problams that are encounterad is given.
Attention is called to the many studies that have besn made
on surfaca winds and gusts, but de\relopment in the engineering
application of these resuits to aeronautlcai problems is pointed

. out to be still in the embryonic stage. Cgmroi of the aircraft is

of paramount concern. Mathematical mudel,s and their application
in simulation sludres of airplane operauon and condrol are
discussed, and.an attempt is made 1 identify thair main paps
or deficiencies, Key reference matevial is cited. The need for
better exchange between the meteorologist and the aeronautical
angineer is discussed. Suggestmns for mprovemems in the wind
Author

his ‘3:; *"ﬁg -«
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N74-12330§ World Meteorclogical Organization, Genava
{Switzerland). )
FIFTH SESSION OF COMMISSION FOR AEAONAUTICAL
METEOROLOGY Abridged Final Report '
1972 180 g Conf. held at Geneva, 4-16 ‘Oct. 1971
IWMO-322) Avail: NTIS HC §11.00; WMO, Geneva

The developments in the field of asronautical metsorology
over the past four years ara reviewed, with the emphasis on
new problems causad by trends in civil aviation stressad, Activities
are summarized in the areas of training and qualifications of
aeronautical meteorological personnel; briefing and documentation
practices; términal forecasting: clear air turbulance. supersonic
wansport, and application of satellite meteorology to aviatit;rg RO

N74-12364 California Univ.,, Los Angeleas.
CONTROL OF AIR TRAFFIC BY AID OF SATELLITES Ph.D.
Thesis ‘
Charles. Robert Johnson 1373 " 223 p
Avail: Univ. Microfilms Order No, 73-13147

The feasibility of a system of satellites for monitoring and
controlling air-traffic on an intercontinental scale is analyzed.
Satellites are essentially global in coverage and hence could
astablish the control of air-traffic on a real-time, intercontinental
macro-scale basis. This multi-dimensional prablemn concerns the
paths of many types of aircraft-departing, in normal flight, and
in tanding. The requirements for such monitoring and control
obviously change with time, sometimes in ways predictable
with confidence, sometimes in totally unforeseeable ways such
as those forced by radical developments in techinology. A unifying
design approach is presented based upon an evolving-system
program concept. The several satellite-system models that will
need to be designad and flown for various stegas of the averall
program ara described. Dissert. Abstr.

N74-12356§ Lincoin Lab., Mass. Inst. of Tech. Lexington,
ATC SURVEILLANCE/COMMUNICATION ANALYSIS AND
PLAMNING CQuertzrly Tachnical Summary. 1 Jun. - 31 Aug.
1973
1 Sep. 1973 12 p
{Contracts DOT-FA72WAI-242; F19828-73-C-0002)
{FAA-RD-73-1681} Avail: NTIS HGC $3.00

A research project to improve air traffic control by the
application of radar and electronics technology is discussed. The
effectiveness of applying digital signal processing techniques to
a search radar was investigated. Research projects were glso
conducted on the following: (1} airbosne beacon interference
locator, {2} transponder performance analyzer, and {3) electronic-
ally scanned antenna. Author

N74-12360"# Mational Aeronautics and Space Administration.
Ames Research Center. Moffett Field, Calif. )
EN ROUTE POSITION AND TIME CONTROL OF AJRCRAFT
USING KALMAN FILTERING OF RADIOQ AID DATA
Leonard A, McGee and Jay V. Christensen Washington Dec.
1973 103 p refs
INASA-TN-D-7509) Awvail: NTIS HC $4.25 CSCL 17G
Fixed-time-of-arrival (FTA} guidance and navigation is
investigated as a possibla technique capable of operation within
much more stringent en route separation standards and offering
significant advantages in safety, higher traffic densities, and
improved scheduling reliability, both en route and in the terminal
areas. Thig study investigated the application of FTA guidancz
previously used in spacscraft guidance. These FTA guidance
techniques have been modified and are employed to compute
the velocity corrections necessary to retum an aircraft to a specified
great-circle refarence path in order to exercise en route time
and position control throughout the aentire flight. The necessary
position and velocity estimates to accomplish this task are provided
by Kalman filtering of data from Loran-C, VORTAC/TACAN,
Dappler radar. radio or barometric altitude,and aititude rate. The
gpudanqe and navigation system was evaluated using a -digital
simulgtion of the cruise phasa of supersonic and subsonic Tlights

betwaeen San Francisco and New York City, and between Mew
York City and London. Author

LEP T
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N74-12381§ National Aviation Facilities Exparimental Center,
Atlantic City, N.J. .
AIR TRAFFIC CONTROL/COLLISION AVOIDANCE SYSTEM
INTERFACE SIMULATION, PHASE 2 Final Report, Jui:
1972 - Jun. 1973
G. Jolitz Nov. 1873 184 p
{(FAA Proj. 052-241-050) )
{FAA-NA-73-40; FAA-RD-73-140) Awvail: 'NTIS* HC $11.75
A second phase of dynamic simulation was conducted to
further investigate the nature and extent of interaction betwean
the air traffic control {ATC} system and an airborne collision
avoidance system (CAS). Objectives of the simulation were
threefold: (1} to investigate the impact on ATC when the
pteemptive CAS diverted an equipped aircraft into an encounter
with an unequipped aircraft, (2} to investigate the effectiveness
of a strategy for switching the CAS threat detection from full
systamn mode to landing mode, and (3) to explora the three-way
interface between a proposed genersl aviation version of the
CAS, the commercial CAS and the ATC system. The simulated
ATC environment was a high-density terminal area which providad
for simultaneous approaches to parallel runways. The CAS threat
detaction logic was modeled after a design which was developed
by 8 technical working group under the auspices of the Air
Transport Association (ATA). The general aviation CAS was a
scaled down but compatible version of the ATA system. Results
of tha simulation showed that the mode-switching strategy
generally had the effect of reducing ATC/CAS interaction 10 a
level where its affect was below the controllers' threshold of
perception. Author

refs

N74-12362# Lincoln Lab., Mass. Inst. of Tech, Lexington.
DEVELOPMENT OF A DISCRETE ADDRESS BEACON
SYSTEM Quarterly Tochnical Summary, 1 Jul. - 30 Sep.
1973
1 Oct. 1973 64 p refs -
(Contracts DOT-FA72WAI-261; F19628-73-C-0002; FAA Proj.
034-241-012} ’
(FAA-RD-73-165) Avail: NTIS HC $5.25

The development of a discrete address beacon system for
air traffic control applications is discussed. A description of
operational problems peculiar 10 the discrete address beacon
military interface is presented. $ensor design is reponted under
headings of antenna studies, reply processing, interrogation
management, tracker studies, and use of radar data. The status
of the experimental facility and the direction finding experiments
are analyzed. Author

N74-12445"§ National Aeronautics and Space Administration,
Lewis Pesearch Center, Claveland, Ohio.
EMISSION CALCULATIONS FOR A SCAAMJET POWERED
HYPERSONIC TRANSPORT
Erwin A. Lezberg Nov. 1973 32 p
{NASA-TM-X-71464; E-7760) Avail: NTIS HC $3.76 CSCL
21E

Calculations of exhaust emissions from a scramjet powered
hypersoric 1ransport burning hydrogen fuel ware perfarmed over
a range of Mach numbers of 5 to 12 to provide input data for
wake mixing calculations and forecasts of future levels of pollutants
in the stratosphera. The calculations were performed utilizing a
one-dimensional chemical kineties computar program for the
combustor and exhaust nozzle of a fixed geometry dual-mode
scramjet engine. Inlet conditions to the combuster and engine
size was based on a vehicle of 227,000 kg {500.000 Ibl gross
take of weight with enginas sized for Mach B. cruise. Nitric
oxide emigsions were very high for stoichiometric engine operation
but for Mach 6 cruise at reduced equivalence ratio are in the
range predicted for an advanced supersonic transport. Combustor
designs which utilize fuel staging and rapid expansion ta minimize
residence time at high combustion temperatures were found to
be effective in praventing nlttic oxide formation from reaching
equilibrium concentrations, ’ Author

N74-12449*§ Pratt and Whitney Aircraft, West Palm Beach.
Fla. Research and Davslopment Center.
SINGLE-STAGE EXPERIMENTAL EVALUATION OF TAN-



DEM-AIRFOIL. ROTOR STATOR BLADING FOR COMPRES-
SORS. PART 6: DATA AND PERFORMANCE FOR
STAGE D

D. R, Clemmons 30 Nov. 1973 270 p refs

{Contract NAS3-11158) ) C
(NASA-CR-134511; PWA-FR-5852-Pt-6) Avail: NTIS HC
$1550 CSCL 21E :

An axial flow compressor stage. having single-airfoil blading.
was designed for zéro rotor prewhirl, constant rotor work across
the span, and axial discharge flow. The stage was designed 10
praduce a pressure ratio of 1.265 at a rotor tip velocity of
757 ft/sec. The rotor had an inlet hub/tip ‘ratio of 0.8. The
design procedure accounted . for the rotor inlet boundary layer
and included the effects of axial velocity ratic and secondary
flow on blade row performance. The objectives of this experimental
program were: (1} to obtain performance with uniform and
distorted inlet flow for comparison with the performance of a
stage consisting of tandem-airfoil blading desighed for the same
vector diagrams; and (2} 1o evaluate the effectiveness of
accounting for the inlet boundary layar, axial velocity ratio, and
secondary flows in the stage design. With uniform inlet flow,
the rotor achieved a maximum adiabatic efficiency of 90.1% at
design equivalent rotor speed and a pressure ratio of 1.281.
The stage maximum  adiabatic efficiency at dasign- equivalent
rotor speed with uniform inlet flow was 86.1% at a'pressure
ratic of 1.266, Hub radial, tip radial, and circumfaerential distortion
of the inlat flow caused reductions in surge pressure ratio of
approximately 2. 10 and 5%, respectively, at design rotor
spoed. : Author

N74-12646 Stanford Univ., Csiif. v
NONLINEAR BENDING AND TORSION OF RODTATING
BEAMS WITH APPLICATION TO LINEAR STABILITY OF
HINGELESS HELICOPTER ROTORS Ph.D. Thesis -
Deway Harper Hodges 1973 174 p .
Avail:  Univ. Microfilms Order No. 73-14908 .

Nonfinear partial differential equations of motion suitable for
describing bending in two directions (flap and lead-lag} and tersion
{pitch) of a rotating. cantilevered beam are established. These
squations are applied to a hingeless helicopter rotor in hovering
flight and used to determine the stability characteristics and
practical significance of the nanlinaar tarms for motion near the
equilibrium position. The analysis praceeds by first postulating a
set of nonlinear strain-displacement relations for a pretwisted.
nonuniform beam. After tha strain energy,. kinetic enargy, and
vinual work of the generatized axternal farces ase formulated,
the squations of motion and respective boundary conditions follow
by vinue of Hamilton's principle. Nenlineas terms are retained
on the basis of 2 systematic scheme for ordering terms. The
results are presented for a wide range of practical hingelass
rotar configurations in the form of root-locus plots, damping
. plots, and stability boundaries. Dissert. Abstr.

N74-12565%§ Douglas Aircraft Co. Inc. Long Beach, Calif.
NON-CLASSICAL ADHESIVE-BONDED JOINTS IN PRACTI-
CAlL AERQSPACE CONSTRUCTION ) .

L. J. Hart-Smith Jan. 1973 97 p refs
{Contract NAS1-11234) o
{NASA-CR-112238) Awvail: NTIS HC $47.00 CSCL 20K

.. Solutions are derived for adhesive-bonded joints of hon-
classical geometries. Particular attention is given to bonded
doublers and to selective reinforcemant by unidiréctional
composites. Non-dimensionalized charts are presented for the
efficiency limit imposed on the skin ag the result of the eccentricity
in the Ioad path through the doubler. It is dasirable to employ
a refativly 1arge doubler to minimize the effective eccentricity in
the load path. The transfer stresses associated with selective
reinforcament of metal structuras by advanced composites are
analyzed. Reinforcemant of bolt holes in composites by bonded
metal deublars is covered quantitatively. Also inciuded is the
adhesive joint analysis for shear flow in & multi-cel torqus bhox,
in which the bond on one angle becomes more critical sooner
than those on the others. thereby restricting the strength 13
legs than the total of sach maximum strangth when acting alone.
Adhesive plasticity and adherend stiffness and thermal imbalances

-Atiantic City, N.J.
-THE INFLUENCE OF ENGINE-DUCTED B8Y-PASS AiR ON

" B9 p refs
. 20M

N74-12675

are included. A simple analysis/design technique of solution in
terms of upper and lower hounds on an alt-plar,‘tic,adhhosive
analysis is introduced. . Author

N74-1257'l‘”' National Aeronautics and Space Administration.
Lewis Research Center, Cleveland, Ohio.. . Lo
SPONTANECUS IGNITION IN AFTERBURNER SEGMENT
TESTS AT AN INLET TEMPERATURE OF 1240 K AND A
PRESSURE OF 1 ATMOSPHERE WITH ASTM JET-A FUEL
Dongld F. Schultz and J. Robert Branstetter Washington Dec.
1973 22 p refs
{NASA-TM-X-2652; E-7580)
20M o i
. A brisf testing program was underizken 1o determine if
spontaneous ignition and stable combustion could be obtained
in & jet engine afterbuming operating with an inlet temperature
of 1240 K and a pressure of 1 atmosphere with ASTM Jet-A
fuel. Spontaneous ignition with 100-percent combustion eHiciency
and stable burning was obtained using water-cooled fual spraybars
as flameholders. . Author

Avail: NTIS HC $2.76 CSCL

N74-12572*} Scientific Transiation Setvice, Santa Barbara,
Calif. '
HEAT TRANSFER OF A DISK ROTATING IN A CASING
V. M. Kapinos Washington NASA 3 Dec. 1873 18 p refs
Transl. into ENGLISH from Aviats. Tekhn. (USSRl'v. B, no. 2,
1968 p 76-86 T S
{Contract NASw-2483) )
{NASA-TT-F-15199) Avail: NTIS HC $3.00 CSCL'20M

A discussion is given of the heat transfer betwean a’ heated
rotating disk and a cooling fluid flowing radially from the center
to the periphery in the gap between between the disk and the

E

‘casing of a gas tubine {with cooled rotors). The heat transfer

coefficient is determined making use of the Reynolds analogy.
Author

N74-12574# National Aviation Facilities Experimental Center,

A BURNER-CAN BURAN-THROUGH FLAME Final Report,
May - Jul, 1973 .
Richard Hiil Nov. 1973 26 p refs
{FAA Proj. 181-522-010) N
{FAA-NA-73-87; FAA-RD-73-155} Avail: NTIS HC $3.50
The efiact is determined of by-pass air flow on a burner-can
burn-through flame, A simulator was developed to produce a
bum-through flame extemsl of a J-67 en-ine. Bleed-air from a
J4-57 was ducted and ubed as by-pass air during testing.
Temperatures of the outer' duct wall wereé monitored.- A large
decrease in temperature ‘was noted iwith air Aow through the
by-pass duct, : ' -Author

N74-12676%f National Aeronautics and Space Administration.
Lewis Research Centsr, Cleveland. Ohio.

THERMODYNAMIC AND TRANSPORT PROPERTIES OF AIR
AND ITS PRODUCTS OF COMBUSTION WITH ASTMA-A-1%
FUEL AND MATURAL GAS AT 20, 30. AND 40 AT-
MOSPHERES : o .

‘David J. Poferl. and Roper A, Svehla Washington Dec. 1973

[NASA-TN-D-7488; E-7523) Avail: NTIS HC $350 CSCL

The isentropic expenent, molecular weight, viscosity, specific

. heat at.constant pressure. thermal conductivity, Prandt! number.
. and enthalpy were calculated for air, the combustion products

of ASTM-A-1 jet fusl and air. and the combustion products of
naturgl gas and air. The properties weare calculated over a
temperature range from 300 to 2800 K in 100 K increments

> and for pressures of 20, 30 and 40 atmospheres, The data for

natural gas and ASTM-A-1 were calculated for fuel-air ratios
from zero to stoichiometric in .01 increments. Authar
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N74-12631 Federal Aviation Administration, Washington, D.C.
Microwave Landing System Branch.

MLS PROGRAM:- PHASE 2.-

Jack W. Edwards . .fn. WESCON .The 1973 WESCON Tach
Papers, Vol. 17 1973 9 p refs

Copyright.

The Natianal Plan for Development of the Microwave Landing
System 13 overviewed and its current status is discussed. Phase
2 of the program is described in terms of objectives,

planning eonsiderations. and content. Author

N74-12633  Federal Aviation Administration, Washington, D:C.

POWER CONDITIONING SYSTEM FOR FAA AIR ROUTE
TRAFFIC CONTROL CENTERS

Anthony .J. Froehlich and Alexander Kusko (Kusko {Alexanderl],
In¢., Needham Heights, Mass.} /# WESCON The 1973 WESCON
Tech. Papers, Vol 17 1973 4 p refs

Copyright.

The FAA is presently installing 18.000 kVA of solid stata
UPS equipment to supply power at high reliability. to critical
electronic loads at 20 air routa traffic contral centers (ARTCC's)
in the LL.S. Tha requirameants for a power conditioning system
for ARTCC's are given, and two approaches to meet these
requirements are discussed. D.LG.

N74-12669# Boeing Commercial Airptane Co. Seattle, Wash.
WHERE ARE WE HEADED IN AIR TRANSPORT? :
L. T. Goodmanson 17 Oct. 1973 19 p -Presented at Airport
Operators Council Intern. Ann. Conf., Datlas, 17 Qo 1973
Avail: NTIS- HC $3.00

Centain trends are indicated for the future of air transport
and a discussion on both carge and passenger aircraft design
options are given. An example {rom today's flaet of passenger
airplanes is used to illustrate design improvemant possibilities
for cutrent aircraft. This is followed by a discussion of new
airplanes for both the near and Ffar term. The passenger aircraft-
section includes a discussion on terminal area compatibility. The
future cargo aircraft section covers a broad spectrum of designs,

from conventional types of air freighters to .new. dedicated .

intermodal systems. Some long range thinking about energy
consensation and its effact on zircraft design is included. Author

N74.126887# Committae on Science snd Astronautics (U, §.
Housa).
THE FEDERAL GOVERNMENT AND ENERGY: R AND D
HISTORICAL BACKGROUND
Washington GPO  Mar. 1973 111 p
Comm. on Sci. and Astranaut.. 93d Congr.,
1973 Prepared by Library of Congr.
Avail: Subcomm. on Energy

Energy source R and D is traced for tha Navy, the Natmnai
Bureau of Standards, Federal Power Commission, Tennessee
Valley Authority, Atomic Energy Commission, MNational Science
Foundation. National Aeronautics and Space Administration. and
Advisory boards and committaes. A historical look at aviation
technology is given along with research in the Dept. of Interior
including geological surveys for the Bureau of Mines, and Offices
of Gil, Gas, and C.oal T M.R.

refg

tst Sess., 20 Mar.

N74- 12699# Air Force inst. of .Tech., Wright-Patterson AFB
Ohio. Schooi of Engmeermg
A SIMULATION STUDY OF THE FORCE MIX PROBLEM
IN CLOSE AIR SUPPORT OPERATIONS M.S. Thesis
Dennis K. Leedom and Amold R. Thomas Jun. 1973 216 p-
refs
{AD- ?668?9 GSA/SM/?S 11 Avail: NTIS CSCL 15/7

A computer program was designed and. constructed which
simulated the operation of a single combat aircraft squadron in
a close air support situation. Tho simulation model was spacifically
designed to highlight differences in affectivaness, vulnarability,

issues, -

Presented 1o . -

102

df<

availebifity. .and cost betwegn two ajrcraft with two. different...
degrees of.avionics . sophistication.. A weather model included i
the simulation was based upon an analysis of longterm chmatolugi-
cal racords compiled from hourly weather observations at Bitburg
Air Base.. Germany A hypothetical example. was,. used . g -
demanstrate the utnllty ‘of the simulation modal. Specuftcally two

i

diffargnt types,of gircraft were postulated and used in the close,,

air support squadron Rasults of this example shqwed that the .
increased costs of advanced avionic, eqmpmangaan ‘be jusnﬁed
on an attrition cost per target lullad basis: Futhermme the use .
of a mixed aircraft squadron was shown; tg rs;ult in hlghst
targat kill rates undgr certain conditions. ‘Neathq‘r{cundmons were
shown to “have a sugmﬂcant effact on squadren perfgrmance.,
with attritign, costs rising dunng bad weather cundmaqg
[Modlﬂed suthor abstract)

e

N74: 12701# Navhl Aeraspace Meducal Research Lab., Pansacola
Fla. =

ANNOTATED BIBLIOGRAPY OF nzponrs Supplamem No.
6 Jul, 1972 - 30 Jun. 1972

P P

Rita 'S, McAllister 30 Jun. 1973 30 p ‘refs "

{AD:766458) Avail: NTIS CSCL 08/19 ERRREE

Contents: Mechanisms underlying the behavior of the organs
of equilibrium which result in motion sickness, functional reflex
disturbances. and other unwanted . side, effects: in. navy .parsan--
nel; . Hyperbaric: hypubanc dnteractions as they ‘relate to_ coms.

pressed air diving and aviation: Predicting motivational changa -

and aeronautical adaptability among Navy and Marine Corps
aviation trainees: Predicting flest effectiveness of Navy and Maring
Corps pilots and flight officers; Analysis of operational functions
and ‘unique characteristics of the naval flight officer; Investigation
of pilot .background factors in .aviation acciderts; Performance
in non-human primates as influenced by low-fraquency. alectro-,

- - GRA

i

magnetic. fields: Cockpit assignability codes and technigues for.

the pfesemation of .anthropome!ric data.

Py

N74-12703
{and).
AEROFOILS HAVING A SPECIFIED FORM OF UPPEH-
SURFACE PRESSURE DISTRIBUTIONS: DETAILS AND -
COMMENTS ON DESIGN v :
Oct. 1973 24 p refs Supersedes ESDU-67010 Sponsored
by Min. of Defence and Roy. Aeron. Soc.
lESDU-?lOZO: ESOU-687010} Copyright.
Activity

Details of a series of girfoils that have been used for parametric
studies of drag-risa Mach number, of profilé drag at the  drag-rise
Mach numnbbr, and for 4 fimited study of profile drag at off- duign
conditions. A specified form of upper-surface pressure distribution
at the drag-rise Mach number which is apprapriate for upplncmmn
10 swept wings at high ‘subsonic and low supersonic speeds is
presented. The influsnce that the principal dasngh varisbles hlu
on the geometric shape of the cambered aifoils which wer
derived from the pressure distribution ‘specification is analyzed.
Tables of data are. lm:!udad to show thé aefodynamic coefficiants
for various girfoil shapes. - Author

GRA -

Engmaanng Sciances Data Unit, - London lEng

‘Avai!: lss_uinc

N14-,12105"# Natuonal Asronautics and Space Admmmramn
Langiey Reggarch Centor, Langiey Stetion, Va.
HYPERSONIC AERQDYNAMIC CHARACTERISTICS 0' A
FAMI;.Y OF POWER-LAW, WING BODY CONFIGURA-
TION
James C. Townsend Washington Dec. 1973 48 p reh
(NASA-TN-D-7427; L-71768} Avail:
GIA

.Tha configurations analyzed are half—uwvmmotric povur—
faw’ bodies surmounted by thin, fAlat wings. The wing plll’lhm
matches the body shock-wave shape. Analytic solutions of the:
hypersonic small disturbance equations form 2 basis for caleulating .
the longitudinal sevodynamic characteristics. Soundary-layer .
displocement effects on the body and the winu upper surface
are approximated. Skin friction is estimated by using comprassible, -
laminar boundary-layer solutions. Good agresmant, was. obtsined
with available experimental data for which the basic theorstice) .
assumptions were satisfisd. The method is vsed to estimate the

NTIS HC $3.00 ~CSCL g



sffacts of power-law, fineness ratio, and Mach number varistions
at full-scale conditions. The computer program is included.
: } Author

N74-12708f Lockheed Missiles end Space Co. Pslo Aho, -

Calif.
THE INFLUENCE OF A DEFLECTED CENTRAL SPIKE ON
THE AERODYNAMIC COEFFICIENTS OF A ROTATIONALLY
SYMMETRIC HYPERSONIC BODY
W. Wybomy ([1973] 37 p refs Transl. into ENGLISH ‘of
Wast German report DLR-69-37. 1969 : ]
(DLR-FB-69-37) 'Avail: NTIS HC $4.00. National Translations
Canter, John Crerar Library. Chicago, (llinois 60816

The possibility of producing & normal companent force on
simple cylinders by deflecting a central spike was studied. Results
of measurements are presanted, and a simple analytical estimate
of the aerodynamic coefficients for a ceniral spike deflaction
without incidence on the main body !s presented. It is shown
that significant normal forces can be produced on a deflected
central spike on 2 cylindrical model by the altered fres stresm
around the megin body. Thesa forces are adequate for control
puUrposes. F.0.5.

N74-12708 Texas ARM Univ., Collegs Station.
WANKE INDUCED LOADS ON HELICOPTER ROTOR BLADES
Ph.D. Thesh .
Thaddens Howes Sandford 1973 142 p
Aveil:  Univ. Microfiims Order No. 73-21699

The effacts of tha curved wake on the airloads of & helicopter
blade in hovaring fight are discussed. In most investigations of
unsteady airloads, two-dimensional strip theory is usad and the
waks is assumed to be rectilinera. A faw suthors have tried to
include the effects of the curved wake on a lifting line basis.
but it is believed that no ona has yet sttempted 1o solve the
problem on the basis of a full lifting surfece theory. By using
numerical technique this is accomplished, and comparisons are
made between the asrodynamic coefficients calcutated with and
without a curved waka. It is shown that inclusion of wake curvature
has an apprecisble effect on the blade’s life and pitching
momant coefficients. Dissart. Abstr,

N74-12709 Engineering Sciences Data Unit, London (Eng-
fand).
APPROXIMATE METHODS FOR ESTIMATION OF CRUISE
AANGE AND ENOURANCE: AIACRAFT WITH TURBO-JET
AND TURBO-FAN ENGINES
Oct. 1973 45 p Sponsorsd by Roy. Aeron. Soc.
(ESDU-73019)- Copyright. Avasil: Issuing Activity
 Approximate methods are given for estimeting the cruise
range and sndurance performance of aircralt equipped with
turbojet and turbofan engines. The methods are suited to project
type calculations and provide results spplicable in still air. The
squations have analytical solutions for cases of cruising flight in
which at least one of the parametars of sirspeed, Mach
number, preasure height. and engine control setting is heid
constant. The conditions under which specific air range snd specific
endurance may be maximized sre examined and expressions for
air range and endurance ere presented for each cruise cese.
’ : ' Author

N::;‘IZT %0 Engineering Sciences Data Unit, London (Eng-
land).
INTRODUCTION TO ESTIMATION OF RANGE AND
ENDURANCE: AIRCRAFT WITH TURBO-JET AND
TURBO-FAN ENGINES
Oct: 1973 16 p refs Sponsorad by Roy. Aeron. Soc.
(ESDU-73018) Copyright. Avail: Issuing Activity

The aircraft, engine. flight path. and other factors which
affect ‘the spacific range and endurance of turbojet and turbofan
powered aircraft are analyzed. Mathematica) models are developed
to establish tha relationships between these paremeters. Mathods
of solving the equations are discussed. Author
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4

N74-12714

N74-12711 Engineering Sciences Data Unit, London (Eng-
tand).
NON DIMENSIONAL METHODS FOR THE MEASUREMENT
OF HOVER PERFORMANCE OF TURBINE ENGINED
HEUCOPTERS
Nov. 1973 13 p Sponsored by Roy. Aeron. Soc.
{ESDU-73027) Copyright. Avail: ssuing Activity

Test methods for helicopter hovering flight basad on the
measurement of engine shaft power cutput are presented. The
methods are applied to the following cases: (1) where helicopter
mass is used instead of weight, (2) where collective pitch is
measured instead of powar, and (3} presantation of halicopter
fuel flow dats. Mathematical models for a typical helicoptar
condition are developed. The data are presented in the form of
tables and graphs. Author

N74-12712
tand). |
INTRODUCTION TO NONDIMENSIONAL METHODS FOR
THE MEASUREMENT OF PERFORMANCE OF TURBINE-
ENGINED HEUCOPTERS
Nov. 1973 16 p refs Sponsored by Roy. Aeron. Soc.
(ESDU-73028} Copyright. Avail: Issuing Activity

Methods of messuring the steady state parformance of
turbine engined helicopters in tetms of nondimensional paramatars
are presantad. The basis of the test methods is the arrangement
of the relevant dimensional qualities into severa! nandimansional
parameters by means of dimensional analysis. The relationship
between any given pair of nondimensional parameters is
established for a given flight condition by flying the helicopter
to maintain constant values of each of the remaining nondimen-
sional parasmeters. Helicopter performance is measured In terms
of power. and in some cases, the rotor coliective pitch angie
requitsd 10 maintain steady flight under varous atmospheric
conditions and saradynamic configurations. Author

Engineering Sciences Data Unit, London (Eng-

N74-12713§ Advisory Group for Aerospace Resewich and
Developmeant, Paris (France).
MARKINGS FOR PROPELLER CONSPICUITY
T. €. D. Whiteside (RAF inst. of Aviation Med.)
17 p rafs
{AGARD-AR-568) Avail: NTIS HC $3.00 )
The general preblem of marking propellers so that they
may be sesn is discussed. The propeller must be conspicuous
to persons walking near it when the aircraft is on the ground
but. on the other hand. in taxying and in flight it must not be
distracting or annoying to the pilot. Other factors to be considered
ame the conspicuity at iow and at high rpm; the conspicuity
against various backgrounds since markings easily visibls against
a dark ground may not be visible against » fight ground; the
use of coloured markings which, although easily seen on a
stationary propeller, become desaturated when the propeller is
tuming. and finelly, the prasence of trightness and of colour
contrast with the background. In theory, to obtain maximal
brightness contrast, black and white markings should be used
s0 that the bladas may be seen azgainst either light and dark
background. As black matt paint may appear grey since it scatters
incidant light. the markings should be in a gloss finish. Author

Sep. 1873

N74-12714*§ National Aeronautics and Space Administration.
Ames Rasearch Centsr, Moffett Field, Calif.
LOW-SPEED WIND TUNNEL INVESTIGATION OF THE
LATERAL-DIRECTIONAL CHARACTERISITCS OF A
LARGE-SCALE VARIABLE WING-SWEEP FIGHTER MODEL
IN THE HIGH-LIFT CONFIGURATION

William T. Eckert and Ralph L. Maki Oct. 1973 35 p ref
Prepared in coopemtion with Army Air Mobility Res. and Develop.
Lab.. Moftett Field, Calif.

(NASA-TM-X-82306) Avail: NTIS HC $3.76 CSCL D1B

. The low-speed characteristics of a Isrge-scale model of the
F-14A sircraft were studied in tests conducted in the Ames
Resaarch Center 40- by BO-Foot Wind Tunnel. The primary purposs
of tha present tests was tha determination of lateral-directional
stability levels and control offectiveness of the aircraft in its



N74-127156

high-lift cenfiguration. Tests wers conducted a1 wing angles of
attack between minug 2 deg and 30 deg and with sideslip
angles between minus 12 dag and 12 deg. Data were taken 2t
8 Reynolds number of 8.0 million based on a wing mean
aerodynamic chord of 2.24 m {7.38 ft). The modal configuration
was changed as requirad to show the effects of direct lift control
(spoilers) at yaw, yaw angle with speed braks deflected. and
various amounts and combinations of roll controt, Author

N74-12716*#  National Aerenautics and Space Administration.
Ames Ressarch Center. Mofett Field, Calif.
TRENDS IN TRANSPORT AIRCRAFT AVIONICS
Betty K. Berkstresser Dac. 1973 83 p vafs
{NASA-TM-X-62322) Avail: NTIS HC $8.25 CSCL 01C

A survey of avionics onboard present commercial transport
aircraft was conducted to identify trends in avionics systems
charactaristics and 10 determine the impact of technology advances
on aquipment weight. cost. raliability, and maintainability.
Transport aircraft avionics systems afe described under the
headings of communication, navigation, flight control, and
instrumentation. Tha equipment included in each saction is
described functionally. However, since more detailed descriptions
of the equipment can be found in other sources, the description
is limited and emphasis is put on configuration requirements.
Since aitborne avionics systems must interface with ground
facilities. cerntain ground facilities are described as they relate to
the airbome systems, with special emphasis on air traffic control
and all-weather landing capability. Author

N74-12718§ National Aviation Facilities Expeiimental Center,
Atlantic City, N.J.
EVALUATION OF THE STRUCTURAL INTEGRITY OF AN
AIRCRAFT LOADING WALKWAY UNDER SEVERE FUEL-
SPILL FIRE CONDITIONS Final Report, Doc. 1972 - Oct.
1973
Georga B. Geyer, Lawrence M. Mari, and Charles H. Urban Oet.
1973 108 p refs Sponsored in part by Air Transport Assoc.
of Am. Origingl contains color illusirations
{FAA-RD-73-144; FAA-NA-73-78} Avail: NTIS HC $7.50

A full-scale fire test was conducted to determine the capability
of an aircraft loading walkway 10 provide a safe emergency
agress route for passengers from an aircraft when it is exposed
to sevaera fuel-spill fire conditions in term of structural integrity
and of maintaining survivable environmental conditions within
the structure. Fire exposure of the walkway indicated that the
structursl integrity of the walkway maintained throughtout the
10 minute fire exposure peiiocd and that the most serious problem
confronting ‘passengers passing through the tunnel would be
caused by smoke and the pyrolysis of the undarside of tha
plywoad flogring adjacent to tha carrugated steet shell. Small-scale
laboratory tests of modified floor panels indiceted that by
employing thermally stable load-bearing materisls the quantity
of pyrolysis products and smoke can be cantrolled within the
walkway. Author

N74-12717*f Boeing Commercial Alrplane Co., Seatde, Wash.
DESIGN AND FABRICATION OF AN AERDELASTIC FLAP
ELEMENT FOR A SHORT TAKEOFF AND LANDING (STOL)
"AIRCRAFT MODEL Final Report
G. W. Belleman and A. R. June Dec. 1973 36 p
(Contract NAS1-11787)
(O%SA-CR-132338: DB-41283) Avail: NTIS HC $4.00 CSCL
A flap elemaeni typifying a third element In the flap aystem
of 8 shon 1skeofl and landing aircreft was designed, fabricated,
and instrumented. it was delivered to NASA for flight-simulated
testing. The flep elament wes aluminum skin-stringer-rib
construction with adhesive laminated skins. The testa conducted
ware s follows: {1) sonic check. {2) thermal expansion, {3) end
fitting stiffness. (4} materiel properties, {5) maximum bending
stress in the skin, and (B) effective skin width ond stringar
spacing. Author

N78-12718§ National Avistion Facilities Exparimental Canter,
Atlardtic City. N.J. :
THE MEASUREMENT OF THE DC-7 TRAILING VORTEX
SYSTEM USING THE TOWER FLY-BY TECHMIQUE Final
Report, Apr. - Sep. 1871 . : .
Lec J. Garodz, Nalson J. Miller, and David Lawrence Nov.
1973 376 p refs
(FAA-RD-73-141; FAA-NA-73-34) Avail: NTIS HC 52076
The resuits of a series of fullscale flight tests are presented
in which the wing trailing vortices of the Douglas DC-7 sirplane
were investigated by flying the airplane at low altitude, upwind
of, and in ciose proximity to a 140-foot instrumanted towar.
Tower instrumentation consisted of hot-film anemometers located
at 4-foot intervals and wind velocity and direction sensors. Vortex
air flow visualization was by use of colored smoke. The dats
consists of tangential velocity distribution plots, peak recorded
velocity as a function of time, aimplane configuration and wind;
vortex vertical and lateral transport velocities, and specimen time
histories of the velocities recorded at individual sensors. Author

N74-12719%§ ' National Aeroncutics and Space Administration.
Langlay Research Cemter, Langley Station, Va.
THE EFFECTS OF ‘AN AUTOPILOT ON AIRPLANE RE-
SPONSES TO TURBULENCE WITH EMPHASES ON TAIL
LOADS :
Boyd Parry, |l Washington Dec. 1973 53 p refs
{NASA-TN-D-7231; L-B756} Awvail: NTIS HC $3.60 CSCL
o1c

An analytical study has been made to assess tha loads
developed on the horizontal tail of an autopilot-controlled rigid
girplane fiying in one-dimensional atmospharic turbulence. The
root-mean-square values of rigid-aifframe responses and tai-load
responses were calculated at five flight conditions, and the
behavior of these résponses was obsarved in two autopilot modas:
pitch-attitude-hold mode and altitude-control mode. It was found
that pitch attitude and glititude can be controlled by the simple
autopilot with acceptable ar no increases in tail loads.  Author

N74-12720°§  Nstional Asronautics and Space Administration.
Flight Research Center, Edwards, Calif.
FLIGHT EXPERIENCE WITH THE DECELERATING NOISE
ABATEMENT APPROACH
Terrill W. Putman Jan, 1974 18 p refs
(NASA-TM-X-56020) Availi NTIS HC $3.00 CSCL 20A

The noise of older aircraft can be reduced in two principal
ways: retrofitting the aircraft with a quiet propulsion system.
and changing the flight operational proceduras used in flying
the aircraft. The formar approach has already provad to be
axpensive, Time consuming, and difficult to implement even though
low-noise propuision system technology exists. The latter mathod
seams to hold promise of being less expansive and sasier to
implarment. One operational technigua which might reduce the
noise beneath the lending approech path is the decelerating
approach. This tachniqua requires Intercepting the 3 deg approach
path at s relatively high speed with the aircraft in the cruise
configuration, then reducing the thrust to idle and allowing the
elrcraft to dacelerate along the 3 deg mpproach path. As. the
appropriate mirspeed is achieved, the landing flaps and landing
gear are deployed for n normal flare and !snding. Becauss the
engines, which sre the predominant noise source on landing
spproach, are st idle thrust, a significant reduction in the noise
bansath the approach peth should ba realized. Author

tlls?wl;;”ﬂ# Ressarch Inst. of National Cefence, Stockholm
an).

IDENTIFICATION TESTS WITH OPTICAL BIGHTS AND
RECONNAISSANCE AIDS IN HELICOPTERS [IDENTIFIER-
INGSFOERSOEX MED OPTISKA SIKTEN OCH SPAN-
INGSHJAELPMEDEL | MXP] -
Kurt Andersson and Lars-Otto Nilsson Mar. 1872 56 p refe
in SWEDISH: partly in ENGLUSH

{FOA-2-C-2633-DB/E1/MB} Avail NTIS HC $4.78



A gyro stablized sight and recennaissance aid mounted in a
halicopter wes studied to obtain an understanding of the basic
pérformance of modem types of stebilized magnifying optics.
The information from- the trials was partly to recognize different
types of vehicles. e.g. track, wheel or hovercraft and partly ta
identify the type of tracked vahicle. Authar

N74-12722§ Research Inst. of National Oefence; Stockhoim
(Sweden). ‘ ‘
HEUICOPTER NOISE [HELIKOPTERLIUD]
Ingamar Eriksson Nov, 1971 13 p refs In SWEDISH
{FOA-3-C-3686-E4) Avail: NTIS HC $3.00

Helicopter ndize dogs not appear to have become a matter
of great significance despite the use of very much gresater
horsepower in récent years. in order to obtain a fundamental
basis, 8 program of measurements was carried out which included
the part played by power and noise. The sound has heen analyzed
on a frequency basis. Sounds have also been recorded with
associated information for examining the appearance of the puises.
Pulsa form and occurrence are discussed hypothetically. Author

N74-12723§ Rssearch Inst. of National Defence, Stockholm
{Swedan)}. . : :
REMOTE CONTROL OF AIRCRAFT AND WEAPON SYSTEM
USING A NEW METHOD [FJARRSTYRNING AV FLYGPLAN
OCH VAPENSYSTEM ENLIGT NY METOD]
Curt Haglund- Feb. 1972 16 p In SWEDISH
{FOA-2-A-26E3-E4) Availi NTIS HC $3.00

Remote controlled aircraft can now be maneuversd in a
very atvanced mannar by use of a systam for remote sensing
and data transferenca in raal time of visusl and other information
from and to the aircraft. This information in combination with a
system for remote operstion, makes it possible for a pilot to
manauver the aircraft from a guiding statiop as if he was in the
sircraft. In the U.S.A. this aircraft is called a remotely piloted
vehicle {RPV), Development work has been going on for some
years and tests with such aircraft have been made. The method
can also be used for remote manning of other weapon systems.

Author

N74-12728f Rovyal Aircraft Establishment, Farnborough
{England).
THE IDENTIFICATION OF AIACRAFT FOWERPLANT
DYNAMIC RESPONSE FROM FLIGHT TESTS USING
POWER SPECTRAL TECHNIQUES
R. B. Lumsgden Jul. 1973 46 p refs
{AAE-TR-73049; BR36800] Avail: NTIS HC 3460

Power spectral techniques were used successfully to identify
the transfer function of tha Rolis Royce Avon engines in a Comet
pircraft from fiight resuits. The transfar function depends on the
inpyt 1o tha autothrottie servo but net on the mean thrust ievel
st typical approach settings. A second-order modal output
determined from spectral analysis was compared with the flight
recorded acceleration autput using identical input and a good
match was found, The new model was incorporated in 8 Comaet
glide path autopilot and autothrottle system investigation
indicating that the conventianal modei underestimates throttle
activity. A pseutio random binary sequence application to the
engine responsa identification has advantages which include using
fairly smal perturbations in the normal cperating region and
ohtaining the total frequency respanse from fram one run during
which the Right conditions remain constant. Author (ESRQ)

N74-12726§ Genersl Dynamics/Fort Worth, Tex.
Asrospace Div.

BTUDY OF STRUCTURAL CRITERIA FOR COMPOSITE
AIRFRAMES. VOLUME 3; BIBLIOGRAPHY Final Technicel

Convair

Raport

Sherrell D, Manning, Glan H. ‘Lameon, and Innes Bouton

{Technology, Inc., Daytan, Ohio} Apr. 1973 117 p refs

{Contract F338156-72-C-10868)

(AD-767669; AFFDL-TR-73-4-Vol-3) Avail: NTIS CSCL 01/3
The current critaria and design practices for aircraft structures

are examined and eovaluated for applicability to composite
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structured. Selocted probabilistic or statistical rationalas are also
raviewad and evaluated for possible applications. From these
studies 2 plan was developed for acquiring understanding and
data_from which structural criteria and design practices applicable
to composite airfframes may be written. The basic characteristics
of filamentary composites which are unigque when compared with
metallic structure are defined and explored. Special areas
investigated include laminatas, joints, and cutouts.

Author [GRA)

N74-12727§ Air Force Academy, Colo. Dept. of Aeronautics.
VORTEX SHEDDING FROM THE RAM WING VEHICLE
Technical Progress Report, Jan, - Jul. 1973 '
Roger W. Gallington Aug. 1973 37 p refs
(AF Proj. 7905}
(AD-767234; DFAN-TR-73-8] Avail: NTIS CSCL 01/3
Extensive flow visualization of the ram wing surface effect
vehicle wake reveals the pradominate festure to be a strong
vortex shest shed lateraily from the lower side plate edge. Thia
sheat quickiy rolis up into a concentrated vortex which continues
to move outward parallel to the surfaca. Neutrally buoyant
helium filled bubbies are used for flow visualization supplemanted
by common techniques. A simple flow modal, applicable to
iow aspect ratio ram wings with side plates, corroborates the
major features of observed near wake geometry and conventional
force and prassure coefficient data. Minor modifications to the
geomatry of the side plates are shown to cause large increases
in prassure on the bottoms of the side plates. Author (GRA)

N74-12728ff Army Air Mobility Research and Development
Lab., Fort Eustis, Va.
GENERAL DESCRIPTION OF THE ROTORCRAFT FLIGHT
SIMULATION COMPUTER PROGRAM (G-81)
Edward E. Austin and William D. Vann Jun. 1973 60 p refs
(AD-767239: USAAMRDL-TN-11) Availk NTIS CSCL 01/3
The rotoreraft flight simulation is a multidisciplinary mathe-
matical model that may be used to simulate a wide variety of
helicopter or V/STOL aitceatt configurations using a digital
computer. Aircraft performance. stability and contral, and
maneuver characteristics, as well as rotor blade loads. may be
estimated using this analysis. The fuselage, main rotor, tail
rotor, wing. elevstor, finfruddar, jet thryst, and weapon recail
are treated as separate aircraft components, allowing detailed
rapresentation of the aircraft for design or detailed analysis
applications. Six rigid-body fuselage degrees of freedom and
up to six rotor biade elastic degrees of fraedom for eech of two
rotors are eccounted for. Input for the simulation is divided into
logicai biocks in an easy-to-understand format, The rotor blade
alastic degrees of fresdom are omitted if stiffress and mass
proparties are not known. Qutput includes aircraft trim attitude,
control positions, parformance rotor (oads, stability and control
charactaristics, and detailed maneuver response. {Modifled suthor
abstract) GRA

N74-12729§ Army Missile Command, Redstons Arsanal, Als.
Ground Equipment and Materials Directorate.
TECHNIGUES FOR REDUCING THE VIBRATION DF
ROCKET LAUNCHERS MOUNTED DN HELICOPTERS
C. D. Johnson 15 Aug. 1872 39 p rels -
{DA Proj. 1M2-82303-A-214)
{AD-767237; RL-TR-72-1) Avail: NTIS CSCL 18/7

The report is concerned with various techniques that might
be used 1o schisve high quality vibration isolation for equipment
mounted on a helicopter. Of apecific interast is the problem of
reducing the rotor induced vibretion of extsrnally mounted
tocket jaunchers. Three schsmes for redusing rocket launcher
vibrations are proposed. The first schemae is along the lines of
treditional vibration isolation methods. The sacond scheme usss
& navel device called a vibration absorber which [theorstically}
can completely efiminate sinuscidal launchar vibrations - provided
the vibration frequencies are constant. The third proposed scheime
is somewhat newer. and more exotic, and leads 1¢ what can be
called an active vibration absorber. Author (GRA}

- 44a<
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N74-12731f Army Aviation Systems Command, St. Louis,
Mo,

MAJOR ITEM SPECIAL STUDY (MISS), AH-1G 90 DEGREE
GEARBOX interim Report. 1 Jan. 1964 - 30 Jun. 1972

Sep. 1973 32 p -
IAD-767540; USAAVSCOM.TR-73-21) Avail: NTIS CSCL
01/3

The report describes a maintenance anglysis of a helicopter
rotor gearbox. Major Mem Special Study (MISS) reponts are
performed on DA Formm 2410 reportable componemis.  These
are time change items and certain condition change items selected
bacause of high cost or need for intensive management. Basically,
the MISS reports are concerned with analyzing reporied
removat data presented in the Major item Removal Frequency
[MIRF} report. The failure modes reported for each removal are
examined and grouped into categories which are intended to
clarify the intent of the data reporting. Frorn this dats, removal
distributions can be plotied and an MTR {mean time to removal)
can be calculated. The MISS reponts then investigate possible
Co8t savings based on total slimination of seiected failure modes.
These modes are chosen because of the percentage of failures
they represent and/or because they appear 10 be feasible Produci
Improvement Program {P1P} areas. Author {GRA}

N74-12732§ Ay Aviation Systems Command, St. Louis,
Mo.

MAJOR ITEM SPECIAL STUDY {MISS), CH-G4A MAIN
ROTOR PAIMARY SERVO Interim Repast. 1 tan. 1964 -
31 Dec. 1972
Sep. 1973 30 p refs
{AD-787539: USAAVSCOM-TR-73-22}
01/3

Tha report describes a maintenance analysis of 2 halicopter
main rotor primary sarva. The report is designed to illustrate
cost savings which wauld resylt from specific efforts in the arass
of product improvement in quality and design. snd extansions
of time betwean overhaul of major items. For the purpose of
this study the cost savings produced in the ares of product
improvement are based on total aelimination of a certain failure
mode or modes, GRA

Avail: NTIS CSCL

N74-12733f  Aerospace Medical Ressarch Labs., Wright-
Patterson AFB, Ohio,
OPTICAL FACTORS IN AIRCRAAFT WINDSHIELD DESIGN
AS RELATED TO PILOT VISUAL PERFORMANCE Final
Tachnical Report
Walter F. Grethar Jul. 1973 37 p refs
(AF Proj. 7184)
{AD-767203; AMRL-TR-73-57) Avail: NTIS CSCL o1/3

The slope and curvature of aircraft windshieids that are
optimum for high speed flight cause optical degradation of pilet
vigion in the forward direction. The report prasents a survey of
the literaturs boaring on the conflict between aerodynamic and
visual requirements. The optical effects of windshield slope (or
angle of incidence} and curvature are reviewed, in terms of
displacamant, deviation, distortion, binocular deviation, reflections,
multiple images, haze, transmission ioss, and reduced resolution.
Included in the review are discussions of windshield design
practices in recent military aircraft, as well as optical standards
and tolerance contained in current military specifications. The
raview also provides a discussion and research data on pilot
visual parformance as affected by windshield daesign factors, and
a small ssmple of pilot opintons conceming the visusl problems

caused by the windshield of the F-111 girciaft. The report

contludes with soma suggestions for further studies that would
assist in making choices concarning windshield design.
Author {GRA)

NT4-12734§ Stanford Univ. Calif.
Astranautics.

UNSTEADY GAS DYNAMICS PROBLEMS AND AEROELAS-
TIC APPLICATIONS RELATED TO FLIGHT VEHICLES Final
Report, 1 Jan. 1968 - 31 Dec. 1972

Holt Ashley and J. Michae! Summa Apr. 1973 25 p refs

Dept. of Aeronautics and
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{Contract F44620-68-C-0036)
{AD-767805; SUDAAR-456; AFQSR-73-1693TR). Avail: NTIS
CSCL 01/3 - : -
The report reviews the accomplishments made during the
period of five years from 1 January 1968 through 31 December
1972 at Stanford University in a program of research on unsteady
aerodynamics related to flight vehicles. and on associated
aeroelastic problems. Over 20 reports have been completed
during the course of the research with the purpose to improve
analysis and design of high-performance aircraft. The impact on
the scientific and enginesring community of research done under
this project has been significant and is # measure of important
contributions supported by AFOSR. (Modified author abstract)
GRA

N74-12736§ United Aircraft Corp.. Stratford, Conn. Sikorsky
Aircraft Div. -
INVESTIGATION OF THE MANEUVERABILITY OF THE §-87
WINGED MELICOPTER Final Report

Robert A. Montelsone Jul. 1963 72 p refs

(Contract DAAJO2-71-C-0008; DA Proj. 1F1-63204-D-157-04)
(AD-78756%; SER-68700B; USAAMRDL-TR-73-61} Avail: NTIS
CSCL 01/3 ]

A flight test program and a computer simulation study have
baan conducted to evaluate the maneuverability and speed
capability of the S-87 as a representative winged helicopter design.
The flight program evalusted the effacts on load factor ca-
pability of wings and of variations in gross weight, center of
gravity, stabilator bias angle, and type of manauver. Tha computer
simutation determined the effects of stabilator linkage changes,
of several control system feedbacks, and of differential spesd
brake application for roil control. Program results show that
helicopter maneuverability can be improved by the addition of
wings. Main rotor control system losds were the limiting factor
on maneuver capability of the 5-67. Control load buildup is
minimized when rotor torque is low. Wings increased spsad
capability somewhat by delaying rotor stall effects. The dynamic
stability of tha 5-67 satisfies MIL-H-B501A requirernents above
100 knots. Author {GRA)

N74-127368§ Naval Air Davelopment Center, Warminster, Pa,
Air Vehicle Technology Dept.

STATISTICAL REVIEW OF COUNTING ACCELEROMETER
DATA FOR NAVY AND MARINE FLEET AIRCRAFT FROM
1 JANUARY 1962 TO JULY 1873 Semiannusl| Summary
Report .

Thomas A. DaFiore 1 Nov. 1873 134 p refs

(AD-767648) Avail: NTIS CSCL 01/3

" Tha report is a specialized summary of normal acceleration
data recorded by counting accelerometers. Data are separated
by calendar time end mission category. Only dsta reported in
the counting accelerometer program are included. Author {GRA)

N74-12738§ Boging Vertol Co.. Philadelphia, Pa.
A MATHEMATICAL MODEL OF UNSTEADY AERD-
DYNAMICS AND RADIAL FLOW FOR APPLICATION TO
HELICOPTER ROTORS Final Report, May 1971 - Jul.
1972
Ronald €. Gormont - May 1973 150 p refs '
{Contract DAAJ02-71-C-D04S; DA Proj. 1F1-B2204-AA-41)
(AD-767240: D210-10492-1; USAAMRDL-TR-72-67) Avelt:
NTIS CSCL 01/a

- The report documents the development of a mathematical
model which represents force coefficients acting on an aidoil in
en unsteady environment. In addition, the model is extended
to account for the three-dimensional effects of radial Row
exparienced by rotor blade sections. The methods developed in
this report are aimed at obtaining improved capability for pradicting
rotor bleds section force cosfficeints. particulady et or abave
stell conditions. The mathematical model has been incosparsted
into the Govemment's rotorcraft flight simulation program C.B1
(AGAJ71 varsion}. The mathematical model was correlsted with



two-dimensional oscillating airfoil test data. and the Government's
rotorcraft flight simufation program C-81 (AGAJ71 version) was
correlatad with full scate and model rotor test data. The results
of sthe corrslation indicate . substantial improvement in rotor
prediction capabllltv at hsgh spends and rotor thrust coefficients
abou stall.: L Author (GRA}
unizm# Gocdvear Aerospace Corp.. anhﬁold Park, Ariz,
DESIGN, TEST..AND ACCEPTANCE CRITERIA FOR ARMY
HEUCOPTER THANSPARENT ENGLDSURES Final T.chniul
Report
Harold C, James. Al|en 0 !ngelse and Huchard A. Huystt May
1973 142 p refs ..
{Contract DAAJO2-72-C-0074; DA Proj. 1F1-62206-A-1 19)
(AD-767242; GERA-1B64; USAAMRODL-TR-73-19) Awail
NTIS CScCL 01/3

The high cost of replscement of helicopter transparencies .ia
of serious concern’ to the U.S, Army. A recent study of 412
windshield replacement actions revealed that the average
replscement occurred every 307 flying hours. As ‘a reault of this
amplayed both for ballistic and ablative purposes.

" Official Gazette of tha U.5. Patent Ofﬁce
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N14—12742# Pratt and Whitney Aircraft. East Hal;ford Conn
AIR MOIILITY FUEI. CELL STUDY Technlcal Report, 4 May
1972 - 9 Jan. 1973
Joffrey H. Arnold . Kirtland AFB, M. Max
96 p refs |
{Contract F29601-72-C-0083; AF Proj. 683M)
IA? -786757; PWA 4835; AFWL-TR-73-26) Avail: NTIS CSCL
10/2

An anslytical and tast program was conducted tn w:luate
the fuel cell power. concept for the Bare Rase mission whnch
was selected as &n_ example of an air mobility applocatlon A
life cycls cost model was developad and the life cycle costs of
candidate fuel call power systems wsra compared 10 the present
Bave Base oantrahzed powar systam. A study and test program
was conducted to determine the fsamblllty of dasulf'unzmg military
JP-4 fuel and a powerplant test program was also conducted
to svaluate operation on JP-4 fual to meet typical air mobility
joads. Study resuits verified that dispersed fuel cell power
systems offer potential operational advantages in system
installation, operation, and maintenance and are economically
compatitive with existing centralized power systems. The
desulfurizer’ test program demonstrated the feasibility ‘of
desulfurizing JP-4 - fuel. - Powerplant tests démonstrated the
capability to oparate on JP-4 fuel and the ability to provide
powar compatible with air mobility loads. A comprehansive field,
expariment was planned a3 a logical n%xt step to confirm. the
economic and operational conclusions of thé study and provided
detmlod desagn mformahon for an ak mobﬂny fuel’ cell system.

Author (GRA)

AFWL ul. 1973

NT4-127444 Pratt and Whitney Aircraft, East Hartbfd, Conn.
THE 1.5.-kW FUEL CELL POWERPLANT Final Report, 1 Jul.
1971 - 31 Dec. 1972

Anthony J. DeCaspens and H: I.ergh Farguson 2 Apr 19?3 .

119 p refs -,
{DA- Proj. : 1G6- 83702 DG-10; . COnttact DAAKOZ- "mc-osm)
(AD-767302; PWA-4704) Avail: NTIS ESCL10/2 - S

Four advanced development model 1.5kW fuel cell pmr
plants ware delivered to the Army for evaluation. The delivery’
configuration power plant weighs 292 Ibs. and has a volume of
8.7 cubic feet. Startup and Dperation are fully automatic and ..
the power plant operates on JP-4 fuel with a spetific fuel”
consumption of less than 2.2. Ibs/kWh. Output voltage is
adjystable. from 26 to 34 volts at any output from O to 1.5KW. -
The .power plant consists of four subsystems, a regenerative-
thermal cracker, which converts logistic fuel to hydrogen, an *
acid fuel. cell power section which generates dc power from .
hydrogen and air.. @ voltage regulator and an automatic ‘control -
system. A cors technology program was conducted to devalop.
the cracker volitage regulator. and automatic contrel unit,
Limited development of the power section, which is based an: -
commercial technology fuel cells, to - tailor the design to ‘Army:’
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requirements was also conductad. The program culminated with
development testing of a complete power plant and delivery .of
four powar plants ta the Arrny . Author {GRA)-

by

N74-1282%*} Aeronautical Research Associates of Prmceton_
In¢.. N.J.

A PRELIMINARY SENSITIVITY ANALYSIS OF THE COU-
PLED DIFFUSION AND CHEMISTRY MODEL

Glenn R. Hilst and Ross M. Contiliano Oct 1973 68 p rafs
{Contract NAS1-12475) -

{MASA-CR- 132369 ARAP-ZOS) Avail: NTIS HC 5550 CSCL‘
07D ’

The sensitivity of the coupied chamlstrv/dtffusmn modei’s’
outputs to 3 wide range of variation of the model's indapandant
varigbles has been investigated. 1t is shown that the efficiency
with which the now catalytic cycle destroys ambient O3 ‘is
extremely sensitive -to tha amount of NO emitted and to-the
relative rates of turbulent diffusion and chemical reactions. For
rapresentative conditions in the stratogphere, a tenfold variation
of ‘either the turbuience intensity or the reaction rate constant
ar the source strength can vary the efficiency from 1% to 50%.
if-the durstion of Phase 3 is a significant fraction of the’ total
residence time of the plume, then these efficiency variations
can alter 03 depletion rates by more than a factor of two,
These results, therefore. point toward those variables which ‘must
be accurately defined or measured if one is to adequately pmdlct
the effect of SST operations on the ambient m\mntorv of 03 in.
the lower stratosphere. Author

N74-128644 Software et Engineéring des Systemes d 1nformat|-
que et d'Automatique. Paris (Francel.
SOFTWARE DEFINITION STUDY FOR THE AERONAUTICAL
SATELLITE COMMUNICATIONS CENTER. VOLUME 1:°
DEFINITION SPECIFICATIONS. PART 1: GENERAL
PRESENTATION OF THE AERONAUTICAL SATELLITE -
COMMUNICATIONS CENTER AND ITS SOFTWARE
[ETUDE DE DEFINITION DU SOFTWARE POUR LE CENTRE
DE COMMUNICATIONS DES SATELLITES AERONAU-
TIQUES. SPECIFICATIONS DE DEFINITION. TOME: 1:
PRESENTATION GENERALE DE L'ASCC ET DE SON
SOFTWARE]
6 Jut, 1973 69 p In FRENCH -
{Contract ESTEC-1777,/72-5¥}
{EX:6102/27-73/309; EsRo-cn{P; 307)
HC $6.50 - o

A general presentation of the ASCC/ASET to be used within
tha Aerosat program is given. Chapter 1 details the ASCC functions
and its responsibilities Jor communication, surveillance, ground-air-
ground links, channel ‘allocations {dyhamic: and’ static), and rolé
of the human operator. Chapter 2 emphasizes the necessity of
real’ time simulation, discussing the .general charactarisiics of
the simulation and the methods to be used. Chaptsr 3 gives’
the besic concepts of real time operational systems with regard
10 the identified needs and technical solutions and programming
lahguage. It separates the operational’ computer programs
{communications, ‘gurveillance, contfol) from- the simulation
programs {communication management, gserosat, mobiles, ‘ATC,
operdtor). Chapter-4 details the hardware configuration of the
ASCC/ASET in terms of opel’atlonai and mmufatmn elements

: ESRO‘

Avail: NTIS,

Sl
e R . et

H?4-12855# Software et Engineefing des Systemes d Informatl-
que et d'Automatique, Paris {France). : N
SOFTWARE DEFINITION STUDY FOR THE AEHONAUTICAL
SATELUITE COMMUNICATIONS CENTER. VOLUME 1:
DEFINITIDN SPECIFICATIONS. PART 2: DESCRIPTION
OF OPERATIONAL AND SIMULATION FUNCTIONS [ETUDE
DE DEFINITION DU SOFTWARE. POUR-LE CENTRE. DE
COMMUNICATIONS DES SATELLITES AERONAUTIQUES. -
SPECIFICATIONS DE DEFINITION. TOME 2: DESCRIPTION
DES FONCTIONS OPERATIONNELLES." DESCRIPTIDN DES
FONCTIONS DE SIMULATION. ANNEXE] -
£ Jul.-1973 219 p. In FRENCH :



N74-12866

{Contract ESTEC-1777/72-5K)
(EX-5102/27-73/305. . ESRO-CR{P)-308)
HC $13.00

A description of the' nparatmnal and simulation functions
for the ASCC/ASET of the AEROSAT program is presented.
Data covar: communication function with regard to call procoduras
as a function of accessing methods. information transfer
proceduras as a function of the communication mode channel
attribution and archives; surveillance with regard to mobile
localization data access; control with regard to contro) mades,
messages, management, files, data blocks. and archives. the
simulaticn functions with regard to communication manage-
ment, AEROSAT, mobiles, ATCC, oparators simulation preparation,
and off-line simulation analysis, and the oparational system with
regard to tesk program structure. task communication, segmem:.
control memory managemant, and implementation. "ESROQ

Aveil: - NS

N74-12866§ Software ot Englnsenng des Systemes o' Informan-
que st d'Automstique, Paris {France).
SOFTWARE DEFINITION STUDY FOR THE AEHONAUTICAI.
SATELUUTE COMMUNICATIONS CENTER. VOLUME 2:
PROGRAMMING SPECIFICATIONS. PART 1: SOFTWARE
ORGANIZATION AND GENERAL DESCRIPTION IETUDE
DE DEFINITION DU SOFTWARE POUR LE CENTRE DE
COMMUNICATIONS DES SATELLITES AERONAUTIQUES.
SPECIFICATIONS DE PROGRAMMATYION. TOME 1:
ORGANISATION ET DESCRIPTION GENEHALE DU
SOFTWARE]
3 Jul. 1973 B5 p In FRENCH
{Contract ESTEC-1777/72-5K}
(EX-5102/27-73/296; ESRO-CR{P)-309)
HC $8.25

The programming specifications for the ASCC/ASET part of
the Aerosat program are presented. Discussions cover the
following: {1} hardware configurations and emission/reca_ption
routines for messages.; (2) ganaral description of the application
software; (3) I/ O routine modules description; and {4) operational
system and programming language. The 1/0 routine modules
are detailed according to the general layout set up with regard
to data management. Flow charts for every module sre given,
The programming languages for various subsystem data manage-
ments aro specified. ESRO

Avail:  NTIS

N74-12887§ Software et Engineering des Systemes d'Informati-
que et d'Automstique, Paris (France).
SOFTWARE DEFINITION STUDY FOR THE AERONAUTICAL
SATELLITE COMMUNICATIONS CENYER. VOLUME 2:
PROGRAMMING SPECIFICATIONS. PART 2. DESCRIP-
TION OF OPERATIONAL FUNCTIONS [E‘I’UDE DE
DEFINITION DU SOFTWARE POUR LE CENTRE .DE
COMMUNICATIONS DES SATELLITES AERONAUTIQUES.
SEPECIFICATIONS DE PROGAAMMATION. TOME 2:
DESCRIPTION DES FONCTIONS DPERATIDNNELI.ES]
5 Jul. 1873 224 p In FRENCH - ‘
{Contract ESTEC-1777/72:8K} ' ‘ o
{EX-5102/27-73/308; ESRO-CR{P)- 310} Avail: NTIS
HC $13.25

The description of the operational functions of tha ASCC/
ASET for the Aerosat program, namely communication, surveil-
lance, and control. are presentad. The communication function
is discussed with regard to the mgin modular programs, including
request treatment modes and polling communication. Secondary
modufes are also dealt with together with spacial modules for
access mode giving initiativé to mobiles. Tha same structure is
followed in chapter 2: surveillance with regard to mobite
surveillance modular pregrams (main modules), channel attribution,
and management programs (second modules). Data structuresa
and archives are also detziled. Chapter 3 deats with the control
function and is devoted to satellite data. ESRO

N74-12868§ Software et Eng.ineering des Systemes d'iqfnrmati,
que et d'Automatique, Pans (France).
SOFTWARE DEFINITION STUDY FOR THE AERONAUTICAL

-PROGRAMMING SPECIFICATIONS.  PART 3:

SATELLITE COMMUNICATIONS CENTER. "VOLUME - 2;

DESCRIP-

" TION OF SIMULATION FUNCTION [ETUDE DE DEFINITION

DU SOFTWARE POUR LE CENTRE DE COMMUNICATIONS
DES SATELLITES AERONAUTIQUES. SPECIFICAYIONS DE
PAQGGRAMMATION, TOME 3: DESCHIPTION DES FONC

TIONS DESIMULATION] Lt RO AR -
4 Jul. 1973 228 p R A r-‘-w.;-.
{Contract ESTEC- 1777/ 72- SK) .t PR .
(EX-5102/27-73/299; ESRO CR(P] N ‘Avail - NTIS

HC $13.50 :
The dascription of the samulanon functions for the ASCC}
ASET of the Aerosat program ik prasented.’Part: A, devoted to

ip,. o

‘simulation program structure, ‘contains six chapters divided as

follows: (1) communication functions; tasks of interface, uset
communication, communication activation, and archives; {2)
aerosat function: surveillance response 1ask; satellite link: state,
and range calculation; {3) mobile functions: mobile position updatea,
navigation errgr correction, durmmy roll-call, and mobiles’ method
of navigation.” (4} ATCC functions: process surveillance position
feport, process position report request, new mobiles initistion,
surveillarice priority change Jaquest, mobile deletion, and ATCC
evant activation; {5} operator functions; task of input, eror dlsplay
operator implementation, EDD operator display, .and $DD operator
display. snd (B} preparation and analysis software: software for
simulation preparation. and simulation analysis. Part B is devoted
to the simulation data structure ‘with the same subdivisions
partinent to sections one 1o five of part A. _ESRO

" N78-1 2869# Software at Engmearmg des Svstemea d'Informati-

que 8t d'Automatique, Paris |France).

SOFTWARE DEFINITION STUDY FOR THE AERONAUTICAL
SATELUTE COMMUNICATIONS CENTER. VOLUME 3:
DEFINITION OF THE MEANS [ETUDE DE DEFIMITION

* DU SOFTWARE POUR LE CENTRE DE COMMUNICATIONS

" {Contract ESTEC-1777/72-5K)

DES SATELLITES AERONAUTIQUES. DEFINITION DES
MOYENS]
6 Jul. 1973 B85 p In FRENCH
(EX-5102/27-73/31%; ESAO-CR(P)-312}" Avail.  NTIS
HC $6.25

The software evaluation for ASCC/ASET of the Aerosat
program s presented with regard to computer memary require-
ments and program execution times. The evaluation hypotheses
for programis and data volumes, the minimal core memory
estimations, secondary memories occupation and central memory
occupation are described as functions of test configurations. The
program execution time hypotheses are considered together with
estimates for central memory resident time and aestimates of
execution times by function and test configuration. The hardware
configuration are discussed ‘with regard to the interfaces, link
ASCC-autocommutator, links ASCC-ASET and standard hardware.
The reliability of tha 'varicus Asrosat ground sagment eleménts
are discussed. The topics of modularity and program independ-
ence with regard to operational. simulation, and rnaintenance

dules are ravi d ESRQ

N74:12870§ Sohware et Engineéring des Systemas d‘lnformatt-
que et d’Automatique, Paris {France).

SOFTWARE DEFINITION STUDY FOR THE AERONAUTICAL
SATELLITE COMMUNICATIONS CENTER. VOLUME 4:
PLANNING [ETUDE DE DEFINITION DU SOFTWARE POUR
LE CENTRE DE COMMUNICATIONS DES SATELLITES
AERONAUTIGUES. PLANIFICATION]

"6 Jul. 1873 43 p In FRENCH

{Contract ESTEC-1777/72.5K) -
{EX-5102/27-73/315; ESRG CR{P}-313)
HC $4.25

The time table and cost estimate for the ASCC/ASET of
the Aerosat program afe presented. Data cover basic hardware
{interfaces, computer, computer programs, ATCC, operators), and
tasks to be performed-choice of hardware. choice ot basic
softwara, program writing and validation, integration tast, tests
of the various functions of communication, surveillance, control,

Avall: - NTIS



.- and definition of a convenient operational system Cost estimates
".in terms of total number of instructions and required personnel
.. are desh with. ESRC

Jﬂ‘-!ZM Offica of Naval Research. London (England).
CONFERENCE ON SATELLITE SYSTEMS FOR MOBILE
COMMUNICATIONS AND SURVEILLANCE
l. G. Kinnia and A. H. Waynick 20 Jul. 1973 38 p Conf
held at London, 13-15 Mar. 1973
(AD-767369: ONRL-C-14-73) Avail: NTIS CSCL 17/2
A fairly detailed report is presented on an international
conférence on the use of satellite systems .for intercontinental
mobile communications and surveillance. These have been termed
. an Aerosat system for commercial aircraft and a Marsat system
for ships. Some details on the operation of the Skynet military
. salalllta commumcatsons system are also reported upon.
Author (GRA}

" N74-12938f Noaval Research Lsb., Washington, D.C,
SURVEY OF SOLID STATE REFLECTIVE,/TRANSMISSIVE
DISPLAY MEDIA Final Report
D. L. Mitchell and L. A. Raubar Sap. 1973 36 p rels
(NR Proj. 215-171) '
{AD-767844; NRL-MR-2857) Aweil: NTIS CSCL 09/6

A survay of basic research was conducted to detarmine tha
feasible solid state media candidates for use in high contrast
sircraft cockpit displays operating in a reflective or transmiasive
mode. A model for reflectiva and transmissive displays was
developad in order to relate display performance to physical
poperties of the media. Thrashold levels were set and candidates
screensd against these criteria. No solid state candidates passed
this screening in all respects. PLZT ceramic plates and alkali
halide M-centars wera found to be acceptable with reservations
and warran? further consideration. Author (GRA)

N74-12989§ Southwest Research Inst. San Antonio, Tex.
REQUIREMENTS FOR EXPLOSION-PROOF ELECTRICAL
EQUIPMENT IN AIR FORCE HANGERS Technical Report,
Jun, 1871 - Jul. 1872
Luf:tcr A. Eggleston and Michael D. Pish Aug. 1973 128 p
re
[Contract F29601-71-C-0118; AF Proj. 683M)
(AD-767600; AFWL-TR-72-135) Avail: NTIS CSCL 01/6
The objective of the research effort was to determine if
current requiremants for explosion-proof equipment in USAF
hangars are more stringent than necessary, and thersby result
in unnecassary expensa in meeting such requirements. Expen-
. ments and tests conducted, both in actual USAF hangars and
in the laboratory, indicated that the vapor explosibility hazard
from leaks and fuel spills is lower than generaily baliaved. Tha
results of the study indicate that hazardous zone definitions in
axisting codes could be relexed without compromising aafoty
{Modified author abstract}

N74-129704 Utah State Univ., logen.
MODEL STUDY OF C-6A LANDINGS ON AM2 LANDING
MAT Technical Report, 8 Jun. 1971 - 1 Feb. 1973
Fred W. Kisfer, Paul T. Blotter, and Vance T. Christiansan Kirtland
AFB. N. Mex. AFWL Aug. 1973 134 p refs
- (Contract F29801-71-C-0129; AF Proj. 68aM)
(AD-767231; AFWL-TR-72-210} Avail: NTIS CSCL DI/S
After g buckling failure in a saection of AM2 landing mat
runway during @ test landing of a C-5A at Dyesa AFB, Texas,
in August 1870, & modal tasting program was initisted. Yhis
report presents the results of the development and testing of
an analytical model and a 1/7-scale physical model AMZ mat
runway subjéected ta C-5A loadings. Tha analytical model
represents the landing mat as a series of discrete rigid elements
interconnectad and suspended by springs and dashpota subjected
to extemal farces simulating Coulomb friction. shear. and the
sction of the aifcraft. Results from the computer program
developed included a simulation of the Dyess failure and an

. Qct. 1973 23 p refs Sponsotadbvﬁoy Aeron. Soc..

. varlous parameters.

’ singutarity program.

N74-12996

avelustion of various mat modifications, The 1/7-scale physical
mode! of the C-5A landing gesr producsed buckling failures in
the model AM2 mat runway similar to the failure that occurred

at Dyess AFB. (Modified author abstract) GRA

N74-12971§ Advenced Techriology Labs., inc., Westbury, N.Y.
ANALYSIS OF WALL MODIFICATION IN A TRANSONIC
WIND TUNNEL
Paolo Baronti, Antonio Ferri, end Thomas Weeks Feb. 1973
§5 p rofs
{Contract NOOO14-72-C-0201; AF Proj. 8781}
(AD-767629; ATL-TR-181; AFOSR-?S-‘:SODTR)
CSCL 14/2

A mathod for transonic wind tunnel corrections based on

Avail:' NTIS

" the concept of measuring streamline deflection and pressure in

the vincinity of the tunnel walls, and of analytically determining
the straamiine deflection that corresponds to the msgsured
pressure and the pressure thal corresponds to the measured
streamline for external uniform free stream conditions at the
sama Mach number of the test was experimsnially investigated.
The method involves the additional step of delermining the
required wall porosity verigtion or proper wind tunnel crbss
sectional areas variation snd then making the requisite wind
tunnel adjustments to obtain intérference free flow. Two,
two-dimensional, 8% thick circular-arc airfoils were tested a1
several anglss of attack and st free stream Mach numbers of
0.81 and 0.95 in the AFFDL Tri-Sonic Gasdynamics Fecility at
Wright-Panterson AFB.  Only the portion of the data related to
zar angle of attack is snalyzed in this report. The analysis
provides a verification of the experiments themselvas, gives some
indication of the characteristics of the tunnel ventilated walls,
indicates the sensitivity required of the measuremens and defines
the wall medifications which are required for interference-free

conditions. Author (GRA)
N74-12988 Engineering Sciences Data Unit. London {Eng-
fand).

PERFORMANCE OF CONICAL DIFFUSERS IN INCOMPRES-
SIBLE FLOW
Inst. of
Chem. Engr.. Inst. of Mech. Engr.. and Inst. of Structursl Engr.
{(ESDU-73024) Copyright. Awvail: Issuing Activity
Data on static-pressure recovery. total pressure loss, and
overall flow pattern for incompressible flow through straight axis
conical diffusers are presented. The effects of various geametrical
and flow parameters on tha diffuser performance are discussed,
The geometry of a typical diffuser and the associated ducting is
illustratéd. The three types of flow are defined as: (1) attached
flow. {2} transitory separation, snd (3} {et Row. Mathematical
models are developed to show the relationshnps batweeh the
: " Authar

N74-120884 Natlongl. Engineering Lab., East Kilbride {Scottand}.
Dept. of Mechanical Enginesring. -
EXACT S8OLUTIONS FOR CONICAL MAXED FLOW ROTORS.
PART 2: CAMBERED BLADES OF FINITE THICKNESS
E. H. Figher and R. |. Lawis Sep. 1972 31 p refs
{NE1-524-Pt-2) Avail: NTIS HC $3.76

The flow characteristics of conical axisymmetric rotors with
cambered blades of finita thickness and zero stagger are analyzel.
The analysis i3 performed by transforming the conical rotor
successively t¢ & segment of a circle and 8 single blade. The
rotor flow may be obtained by suparimposing thres separate
fiows as follows: (1) a displacement flow satisfying the blade
surface wplocity condition at all points. (2} ¢ blade circulation

- which satisfies the Kutta condition. and {3} a flow giving the

circumferantially avernged inlet conditions. A range of results
are compared with tha results cbtained from a numerical surface
: Author

N74-12998§ Nmonnl Asrospece Lsb., Amstardam {Nather-
lands).
MEASUREMENTS Ill A THREE DiMENSIﬂHAL INCOM-



N74-13129

PRESSIBLE TURBULENT BOUNDARY LAYER IN AN
ADVERSE PRESSURE GRADIENT UNDER INFINITE SWEPT
WING CONDITIONS
8. VanDenBerg and A. Elsenaar 15 Aug. 1973 71 p refs
(NLR-TR-720092-U} Avail: NTIS HC $5.75

On a wind tunnel model, aspecially designed to check
calculation methods, measurements were made of a three-
dimensional turbulent boundary layer under infinite swept wing
conditions in an adverse pressure gradient. with a threa-
dimensional separation near the trailing edge. Accurete measure-
ments of the extarnal flow field, the mean velogity profiles and
the wall shear stresses were carried out. To facilitate the
comparison of the experimnental data with calculation meathods,
the extemal flow fisld and tha initial velocity profile are given
in analytical form. Boundary layer profiles at tan measuring stationg
are givan in tables together with the wall shaar stress and integral
parameters. A momentum balance is also presented indicating
that the rasults are religble, Author

N74-13129% National Aeronautics and Space Administration.
Flight Research Cemter, Edwards, Cafif.
THREE-AXIS ADJUSTABLE LOADING STRUCTURE
Patent
Edward J. Lynch and Darwyn T. Gray, inventors {to NASA} lssued
4 Dec. 1973 7 p Filed 18 May 1972 Supersedes N73-30418
{11-21, p 2647}
{NASA-Case-FRC-10061-1; US-Patant-3,776,028;
US-Patent-Appl-SN-253725; US-Patent-Class-73-88R;
US-Patent-Class-254-93R) Avail: US Patent Office CSCL
148

A three axis adjustable loading structure for testing tha
movable surfaces ol gircraft by applying pressurs, is described.
The device has three alectric drives whara the wall angle, horizontal
position. and vertical position of the tegt davice can ba rapidly
and accurately positioned.

Official Gazette of the U.S. Patent Oifice

N74-13136 British Library Lending Div.,
tand).
METHOD OF CALCULAYING THE AIR TIGHTNESS OF THE
VACUUM SYSTEM IN A TURBINE WITH A WATER - JET
EJECTOR
G. E. Efimochkin 3 Sep. 1273 9 p Transl. into ENGUSH
from Elekir. Sta. {USSR), v. 41, no. 8, Aug. 1970 p 24-28
(BLL-CE-Trans-5646-(8022.09)) Avail: British Library Lending
Div.. Boston Spa, Engl.. 1 BLL Phatocopy coupon

Leakage in many 300 MW sets reduces their efficiency by
up to 2%. An account is presented of a method daveloped for
checking the air tightness of the vacuum system in such sets.
It is found to be simple, accurate and. reliable and bas vielded
very favorable rasults at 8 number of power stations. The method
is based on the introduction of an additional amount of air into
the systam through a calibrated noazzle. Author

Bostén Spa (Eng-

N74-13198#  Nosrth American Systems Comp. londonderry,
N.H

INFRARED INSPECTION OF ELECTRICAL EQUIPMENT
Final Report, Phase 2, Nov. 1972 - Jul. 1973
George S. Ginsburg and Roger L. Hall Washington FAA Jul.
1973 170 p rofs
{Contract DOT-FA72WA-2908)
{C-208-2; FAA-RD-73-164) Avail: NTIS

Infrared temperature measuraments of electrical equipment
at the New York Air FAoute Traffic Control Center were made.
These data were analyzed statistically and conclusions ware drawn
regarding the normal operating temperature range for these
squipments. Temparatures were celeulated which indicate the
highest normal operating tempesature and the tamperature at
which corrective action should be initizted. Laboratory tests
wore performed on various equipmants which wera opsrated
above the normal temperature range to confirm predictions. A
survey of infrared instruments is aiso included, and a handbook
on the use of infrared techniqua for preventatwe maintanance
of electrical equipment is provided, Author

9
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N74-13202§ Northrop Comp.. Hawthome, .Calif.  Aircraft: Div,
DEVELOPMENT AND EVALUATION OF METHODS OF
PLANE STRESS FRACTURE ANALYSIS. PART 1: REVIEW
AND EVALUATION OF STRUCTURAL ' RESIDUAL
STRENGYH PREDICTION TECHNIQUES Fins! Repoit. Jul,
1972 - Feb. 1973
Ralph M. Verstte and David P. Withem May 1973
refs
{Contract F33614-72-C-1769) : e
{AD-787814; NOR-72-32-Pt-1; AFFBL TR 13-42 H n Avaii
NTIS CSCL 11/8

The traatmemt of residual strangth pradu:ﬂon for aireraft
structures having through flaws is considered T 'this repart. - A
discussicn of the citcumstances whith normally give rise to ptane
stress or mixed mode fracture is presented along with a summary
of those slaments which would constitute an idesl residuat strength
mathad. This method ‘'would be cepable of prescribing ‘the
remaining strength possessed by s broad variety of flawed sircraht
structures under actual ‘service environments. Currently avaiiable
prediction techniques fall considerably short of the desired’ goal.
and the strong and weak points of existing methods. as well as
comparisons with test results, are presented. A recommended
technique is destribed for residual strength pradiction: which
bridges the gap betwean the oxistitg methods and the idesl.
The recommended approach will account for siow crack growth
and plasticity. It appears that the apporach’ will ‘utilize the J
integral in combination with a modified farm of the crack growth
resistance curve in making residual strength predictions.

Author (GRA)

114 p

el

N74-13283§ Boeing Commercisl Aimplane Co. Sesttls, Wash.
EVALUATION OF AFC 77 MARTENSITIC STAINLESS STEEL
FOR AIRFRAME STRUCTURAL APPLICATIONS Final
Technical Raport, 1 Jun. 1971 - 31 May 1973

R. G. Caton and C. S. Canter Sep. 1973 76 p refs

{Contract F33815-71-C-1550; AF Proj. 7351)

IAI; -767597; D6-60226: AFML-TR-73-182) Avail: NTIS CSCL
11/6 ‘

Tre fabrication and properties of two high-strength atamiou
martensitic steel forgings are described. A high level of fracture
toughness was achieved in tha AFC 77 forging et & tensile
strangth tevel of 235 ksi. Stress corrosion sesistance, however,
was similar to that of competitive staels. The fracture toughness,
stress corrosion. and fatigue propedies developed in the AFC
778 forging at a tensile strength of 260 ksi were similer to
those of currently used stesls. Cracking problems were experienced
with both forgings during heet treatment. The stress conqsion
resistance of AFC 77 was no higher than that of compatitive
steols. The target tensile strength of 275 ksi was not achieved
in the AFC 778 landing gdeer forging. A lowsr tensile strength
would appear to be more approprigte for this slloy in heavy
saction form. The Tracture toughnass, stress corrosion, and notch
fatigus properties were very similar to thosé of medium alloy
staels. Although both AFC 77 and AFC 778 are stainless types
of steel. it is considerad that the low stresa corrosion resistance
would nacessitata ptating and painting to prevent the ingresa of
moisture. (Modified author abstract) GRA

muszes'# Parametrics, inc., Waltham, Mass.
DEVELOPMENT OF SELF-CONTAINED PORTABLE I.lNl‘l’
FOR NONDESTRUCTIVE COMPOSITIONAL ANALYEIS OF
AIRCRAFT AND SPACE SYSTEMS ALLOYS Fingt Technical
Report, 1 Jul. 1971 - 31 Mar. 1973
Joris M. Brinkerhoff Jul. 1573 35 p refs
(Contract F33615-71-C-1897; AF Proj. 7360}
(AD-787226. AFML-TR-73-181) Avail: NTIS CSCL 11/8
Two portable radioisotope excited X-ray fluorescence systams
have been designed and delivered. cne a high resolution type
using 3 cryogenically cooled solid stato detactor and the other
a gas filled proportional counter operated in conjunction with
balanced X-ray filters. The measuremant probes were desigred
for sampte areas that may be of small size or that may occur
in recessed locations. Measurement technigues wers formulated
and studied thet use pure elemantal standards in corjunction



with just » single alloy raferance for a given unknown. Computa-
tionsl programs were written to implement thesa techniques. A
“sat of twanty-seven analyzed reference atloys was also provided.
This report summarizes the design aspects of the two systems
and the course of evaluation of the measureament techniques.

‘ Author IGRA)

N74-13288# Frankford Arsanal, Philadaiphia, Pa.
FUNGUS RESISTANCE OF POLYVINYL ACETATE LATEX
DUST CONTROL MATERIAL
-Leonard Teitell and Sidney H. Ross Jun. 1973 18 p refs
(DA Proj. 1TD-82105-A-329)
(AD-787256. FA-M73-19-1) Avail: NTIS CSCL 11/8

A polyvinyl acetate latex material, interwded for use as &
dust comrol material for helicopter landing pads, was evaluated
for fungus susceptibility. Laboratory tests included incubation of
drisd. films on incrganic salts-agar and burial of specimens in
biologically active scil. The dried films show a marked loss in
fexibility, probably due to use of plasticizer by soil microorganisms.
The dried films can be protected against fungus atteck by the
addition of a biocide such as 2, 3, 5, 6-tetrachloro-4
(mathylsulfonyl) pyridine to the fatex material prior to casting
the films. Examination of drums of liquid dust control material
stored in the tropicel climate of the Canal Zone showed svidence
of microbiclogical contamination of the liquid latex.

Author {GRA)

N74-13318f Kanner {Leo) Associates, Redwood City, Calif.
AIR POLLUTION FROM AIRPORTS
H. A, Mesgter-Broarties Jul, 1973 30 p Transl into ENGLISH
from Procesteckniek (Nethertands). v. 27, ne. 21, 10 Oct. 1972
p 683-693 Sponsored by EPA
[TR-595-73; APTIC-47405} Avail: NTIS HC $3.50

Air pollution by aircraft engine emission at Schiphol Airport
was studied. The composition and concentration of the exhaust
fumes are rapored. It was found that the highest concentration
of carbon monoxide, hydrocarbons, and aldehydes appear during
tha stationary phase. while nitrogen oxides, soot, and sulfur dioxide
appear during the start. The air polution at Schiphol due to air
traffic amounts to 6700 tons per year. FOS.

N74-13402§ PRoya!l Aircraft Establishment. Farnborough
{England). Structures Dept.
ON THE NATURE OF LARGE CLEAR AIR GUSTS NEAR
STORM TOPS
Anne Burms London Aeron. Res. Council
Suparsedes RAE-TR-72036; ARC-33976
{ARC-CP-1248; RAE-TR-72036; ARC-33978) Avail: NTIS HC
$4 50; HMSO 70p: PHI $2.98

Detailed analysis of 2 small patch of severe clear air turbulence
recorded in a Canberra aircraft flying in the vicinity of storm
tops, in Oklahoma, 1965, reveals the existence of a pattem in
the variation of horizontsl and vertical gust velocities. This pattern
appears to ariseé from the presence of a complex system of
equally-spaced vortex rolls, some with horizontal and some with
tilted axes. embedded in turbulence of & mora random nature,
The largest gusts are found near the centers of the vortex rolls
and are characterized by the sharpness of their gradients. The
implications with respect to aircraft design loads of large gusts
anising from such organized air motions is discussad, with
patticular reference to the power spsctral approach.

Author {ESRO)

1973 48 p refs

N74-13420" National Aeronautics and Space Administration,
Fiight Research Center, Edwards, Calif.

TERAMINAL GUIDANCE SYSTEM FPatent

Shu W. Gee, inventor {to NASA) Issued 4 Dec. 1973 16 p
Filed 68 Mar. 1972 Supersedes N72-21632 (10 - 12, p 1838)
{NASA-Case-FRC-10049-1; US-Patent-3,776,455:
US-Patant-Appi-SN-23202 1: US-Patent-Class-235-160.22;
US-Patent-Class-235-150.26; US-Patent-Class-235.180.27;
US-Patent-Class-244-77A; US-Patent-Class-244-778;

N74-13423

US-Patent-Class-343-108R}  Avail: CsCL
176G

A terminal guidance system is described including a heading
command subsystam and a glide-siope command subsystam which
develop command signals for use in guiding an aircraft or other
vehicle into a preselected heading and/or altitude at a terminal
point. The heading command subsystem is responsive o certain
input data and continuously develops command signals for use

US Patent Office

‘in directing the aircraft from a remote location to a terminal

point so that upon arrival it has a preselected termingl heading,
The glide-slope command subsystem is responsive 1o certain
other input data and contihuously develops command signals
for use in controlling the: rate of descent of tha aircraft so that
it will have a preselected ahitude and glide-slopa upon arrivel
at the terminal. Official Gazatte of the U.S. Patent Office

N74-13421§ Airborne Instruments Lab., Dear Park, N.Y.
MICROWAVE LANDING SYSTEM (MLS) OEVELOPMENT
PLAN AS PROPOSED BY AIL DURING THE TECHNIGQUE
ANALYSIS AND CONTRACT DEFINITION FHASE OF THE
NATIONAL MLS DEVELOPMENT PROGRAM. PART 3.0,
VOLUME 3.2: APPENDIX A: SYSTEM TECHNIQUE
SUMMARY. APPENDIX B: FUNCTIONAL REQUIREMENTS
SUMMARY. APPENDIX C: DETAILED FEASIBILITY
HARDWARE SPECIFICATIONS
27 Sep. 1972 96 p
{Contract DOT-FAT2WA-2800; FAA Proj. 075-325-013)
{FAA-RAD-73-166-Vol-3.2) Awvail: NTIS HC $7.00

The development and characteristics of a microwave landing
system for air traffic control are discussed. The subjects presented
ara: [1) functional requirements specification for the prototype
system, (2) functional requirements specifications for the feasibility
demonstration equipmaeant, {3) detailed faasibility hardware
spacifications, {4} accuracias for angular guidance, and (8) distance
measuring aquipment specifications. Author

N74-13422*f National Aeronautics and Space Administration.
Wallops Station, Wallops Island, Va.
GENERAL AVIATIOM AIR TRAFFIC PATTERN SAFETY
ANALYSIS
Loyd C. Parker 17 Jul. 1973 22 p refs Presented at the
Systern Safety Soc. Symp., 17 Jul, 1973
(NASA-TM-X-894565; Paper-A-24} Avail: NTIS HC $3.25 CSCL
17G

A concept is described for evaluating the genaral aviation
mid-air collision hazard in uncontrolled tarminal airspace,
Three-dimensional traffic pattern measurements were conducted
at uncontroiled and controlled airports. Computer programs for
data reduction, storage retrieval and statistical analysis have been
developed. Initial general aviation air traffic pattern characteristics
are presented. These preliminary results indicate that patterns
are highly divergent from the expected standard pattern, and
that pattern procedures ocbserved can affect the ability of pilots
to see and avoid each other. Author

N74-13423) Research Inst, of National Defenca, Siockholm
(Sweden).
PROPOSAL FOR A VISUAL SYSTEM OF SIMULATING A
LANDING [FOERSLAG TILL VISUELLT SYSTEM FOER
LANDNINGSSIMULERING] ’
Brian Hoegman, Ake Persson, and Goeran Oemberg Dec. 1971
27 p In SWEDISH
(FOA-2-C-2509-E4) Avail: NTIS HC $3.50

In order to increase the degree of simuiation whan simulating
different flying situations, a proposal has been made for simulation
of information from the external visual environment concemed
with the landing of an aircraft. The solution presented gives &
limited possibility for a dynamic simulation of the external visusl
environmaent. It i§ mainly intéended for studying the parformance
of the pitot during landing and in this respect, it givas a relatively
high dagree of simulation. The proposal has baen designed for
use with @ TV system and tarrain models where the TV picture
is modified depending on the position of the pircraft, and ths
pilots control reactions. Author

5D<



N74-13424

N743-13424§ Elektronik fuer Luftfahrzeuge G.m.b.H. Stuttgart
{Waest Germany).
A NEW TYPE OF ELECTRONIC LANDING SYSTEM FOR
REGIONAL AIRPORATS [(EIN NEUARTIGES ELEXTRONIK-
LANDE-$VSTEM FUER REGIONALFLUGPLAETZE]
Roland Kissling 1973 8 p In GERMAN Presented st the
DGLR-DGON Symp. on Neue Anflug- und Landeverfahran,
Duesseldarf. 2-4 May 1973 .
{DGLR-Paper-73-020) Avail: NTIS HC $3.00

An electronic landing system for regional airports is pro-
posed, based on instrument flight rules {IFR}. The unsolved problem
consigts of ensuring a certain landing approach under IFR
conditions for the most fraquent types of weather. Tha aexisting
GCA and ILS form too high an investmant to be applied under
these conditions. The system proposad is based on the concept
of a simufated GCA or ILS using simple electronic means. The
onboard ‘equipment involved is eguivalent to ths minimum
requiraments for flight safety. Several ground equipment
configurations are discussed. Small antennas are used for a
1 GHz receive fraquency, and a transponder is proposed working
at 4 GHz. ESRO

N74-13427§ Mata Systems, Inc., Santa Clara, Calif.
POTENTIAL CONFLICY PREDICTION AMD ASSOCIATED
FUNCTIONS FOR OCEANIC AIR TRAFFIC CONTROL
AUTOMATION Final Report, Mar. 1972 - May 1973
Frank V. Giallenza, Charles P. Giallanza, and James C. Bmwn
May 1973 59 p
{Contract DOT-FA72WA-2851)
(AD-767453; FAA-RD-73-73) Avai: NTIS CSCL 17/7
Algorithms to determine potential conflicts over an ocean
airspace based an given vertical, lateral. and longitudinal separation
criteria were developed. Additional atgorithms to handle special
cases have vet to be developed. Associated functions used by
air traffic controllers to resolve conflict situations are also
describad. Authnr {GRA)

N74-13450§f Army Electronics Command, Fort Menmouth,
N.J.

THE EFFECT OF HEUCOPTER NODISE ON COMMUNICA-
TION AND HEARING
Thomas A. Giordano and Gerard C. Keane Aug. 1973
refa
{DA Proj. 1TO-61101-A-91A; DA Proj. 1F2-63207-DB-97)
{AD-767222: ECOM-4140) Avail: NTIS CSCL 20/1

The offects of CH-47 (CHINOOK) helicopter noise on the
aviator's hearing and on communication system intelligibility are
serious anes. The effort described by this report is aimed st
reducing the sound pressure levels at the aviator's ears whila
maintaining high intelligibitity and quality in the communication
systern. The oversll problem is first defined. The noise levels
inside all areas of the CH-47 were found to exceed the hearing
damage risk criteria sat forth by the Surgeon Genaral. Even
with hearing protectors, the aviator is limited to the time he
may fly without undue risk to his haaring. The electrical
characteristics of the communication system ware determined.
Non-linear frequency responses of the microphone and earcup
were detected. These resonances cause emphasis of those
frequancies in which the ear is most sensitive. The poor noise
cancelling ability of the M-87 microphone at high fraguencies
csuse low signal 1o noise ratios in the communication system,
An intelligibility vs. in-ear dBA |evel study was run to evaluate
the potential success of an ideal perfect noiss cancefling
microphone and other microphong modifications. GRA

151 p

N74-138014§ Air Force Aero Propulsion Lab. Wright-Patterson
AFB. Ohlo.
JP-4 THERMAL STABILITY SURVEY Final Repont, Jun.
187t - Aug. 1972
Jerey C. Ford, Royce P. Bradley, and Leonard C. Angello  Jun.
1873 35 p refs
(AF Proj. 3048)
(AD-767531; AFAPL-TR-73-27} Avail: NTIS CSCL 21/4

A survey was conducted to determine the thermal stabilities
of JP-4 tuels produced by reflneries in the United States. The

112

effect on fual availability of increasing the test conditions of the
JP-4 specification from 300/400F 10 325/425F was deter-
minad to be minimal provided a precise method of maasurmg
thermal stability is available. Physical propartias an tha 19 JP-4

fusls are documented, {Modified author abstract) " GRA

N74-13510§ Cincinnati Univ., Ohic. Dept. of Aaruspuce
Enginearing.
A NUMEHICAL SOLUTION FOR THE HEAT TIIANSFER
BETWEEN AN AXI- SYMMETHIC AIR JET AND A HEATED
PLATE
R. Ravun and W, Tabakoﬁ Sep. 1873 36 p
{Contract DAHCQ4-69-C-0016}
(A?-?BTZ&T: ARQD-T-4-57-E: Rept-73-38] Awail: NTIS CSCL
21/5

Dus to 1 eir characteristic high rate of haat transfer. impinging
air jets ars being used extensively in industry. A numerical
scheme is devised to predict the heat transfer between an
axi-symmetric air jet and a hested plate. neglecting the effect
of curvature. compressibility. and turbulence. The momentum
and continuity equations. are transformed to vorticity and stream
function aq;',latiuns and are then solved by iterative successive
substitution’ techniques to detarmine the flow field and subse-
quently the temperature distribution in the Auid. An attempt is
made to predict the average heast transfer coefficient of a row
of axi-symmatric air jets impinging on a heated plate by assuming
that each jet cools a fraction of the plate without any intedarence
from the neighboring jets. Author (GRA)

rats

N74-13511§# Naval Postgraduate School, Monteray, Calif.
EXPEARIMENTAL INVESTIGATION OF THE EFFECTS OF TIP
CLEARANCE AND END LDSSES ON AXIAL COMPHESSDR
PERFORMANCE M.5. Thesis
John Kirtland Welch Jun. 1973 136 p refs
{AD-767658] Awvail. NTIS CSCL 21/5

The cbjsctive of the study was to determine by exparimantal
means the rotor efficiencies at different radii batween hub and
tip of a single stage awial compressor at its design paimt, to
show the influence of tip clearance and end losses. Procedures
for calibration and application of pressure probes to survey the
flow in the compressor were established and programs were
written tc analyze the measured data. Recommendations are
made for improvements of tha data reduction method. which
should pracede axperiments involving controlled changes in the
blade tip clearancas. Author (GRA)

N74-13613§ Cincinnati Univ., Ohio.
Engineering.
OFF-DESIGN BEHAVIOR FOR AXIAL FLOW COMPRESSOR
STAGES WITH INVARIABLE AND VARIABLE GEOMETRY
BLADES
K. Grahl and W, Tabakoff Sep. 1973 68 p refs
{Grant DA-ARO(D)-31-124-G154)
(AD-767286; AROD-10223-8-E) Avail: NTIS CSCL 21/5

An application of a computer pragram is dascribed for studying
the off-design performance for single and muhistage axial flow
compressore.  The calculation method allows one to determine
the stage characteristics as a function of revolutions. This can
be accomplished in & very short time with only a few geometrical
and merodynemical input data. The flow is described by the
well-known streamline curvature method. The necessity of a
good loss model is shown. Limitations of this method are
described. Some computation examples for the first and fitth
steges of a ton-stege NASA axisl flow compressor are pra-
sented. The stage and cverall characteristics for different
compressors are considered for invariable and varisble blade
geometry. Tha off-design analytical results ars compared with
existing @xparimental rasults. Author [GRA)

Dept. of Aerospace

N74-13614§ United Aircraft Corp., East Hartford, Conn.
DEVELOPMENT OF OPTIMAL CONTROL MODES FOR
ADVANCED TECHNOLOGY PROPULSION SYSTEMS

5-::



Interim Technical Report. 1 Feb. - 30 Jun. 1373
Gereld J: Michasl and Florence A, Farrar Aug. 1973 37 p
iofs
(Contract NOOO14-73-C-0281: NR Proj. 215-219)
{AD-787425; UARL-M911820-1} Avail: NTIS CSCL 21/8

A nonlinear multivarishle feedback controller was developed
for the V/STOL hover application (80 to 100 percent thrust
range} of the Pratt and Whitney Aircraft FAOT variable cycle
turbofan engine. The analytical design involved (1) linearizing
tha FAD1, engine dynamics about two closely-spaced, steady-
state operating points and applying linear optimization methods
at each point, and {2) combining two optimal linaar controllers
into & single nonlinear controlfer having feedback gaing that vary
with system state. Variable fan, compressor, and exhaust
geometries and changes in main burner fuel flow rate are
coordinated by the controlar to achieve improved engine
dynarmic responss. Responses with the optimal controllar wera
computed using a8 nonlinear digital simulation of the engine.
The engine response evaluated was for @ commanded thrust
change from the V/STOL hover setting {80 percent) to military
rated thrust {100 parcent). These responses were compared with
those aobtained using a state-of-the-art convantional controller
designed to provide rapid thrust responsa (the P and WA) fast
accel controller), (Modified author abstract} GRA

N74-13633§ National Aerospace Lsb., Amsterdam (Nether-
lands}.

FATIGUE CRACK GROWTH IN ALUMINUM ALLOY SHEET
MATERIAL UNDER FLIGHT-SIMULATION LOADING.
EFFECTS OF DESIGN STRESS LEVEL AND LOADING
FREQUENCY )

J. Schijve, F. A: Jacobs, and P. J. Tromp Feb. 1972 26 p

refs
(NLR-TR-72018-U) Avail: NTIS HC $3.25

Specimens of 2024-T3 and 7075-T6 were tested at 10, 1
and 0.1 cps. Values of mean stress in flight were 100, 85,
7.0. 5.5 and 4.0 kg/sq mm, The analysis of the results considers
the fraquency effect and its significance for inspection periods
in service, and the effect of stress level. A comparison between
the two alloys, the prediction of crack rates in flight-simulation
tests, and the meaning of the stress intansity factor for the
latter purpose are included. . Author

N74-13674 Natidnal Aeronautical Establishment, Ottawa
{Ontario). High Speed Aerodynemics Lab.
REYNOLDS NUMBER EFFECTS AT LOW SPEEDS ON THE
MAXIMUM LIFT OF TWO-DIMENSIONAL AEROFOIL
SECTIONS EQUIPPED WITH MECHANICAL HIGH LIFT
DEVICES ‘
4. A. Thain /ri Matl. Res. Council of Can. Quart. Bull. of the
Div. of Mech. Eng. and the Natl. Aeron. Estab. 30 Sap. 1973
p 1-24 refs

Published experimental data are raviewad from various sources
on the variation of maximum lift coafficient with Reynolds numbar
(RN} of two-dimensionai sarofoil sections squipped with
machanical high lift devices. The importance of Mach number is
siso discussed. The study indicates that the stalling characteristics
of single aerofails is fairly well undarstood and the effect of the
RN is predictabla for most commonly used sections. The optimum
position for a single slotted flap reiative to the main wing was
found to vary with RN. Predicting the maximum lift coefficient
of a particulsr multislement section at a RN other than that
tested was found to be a difficult problem. K.MM.

N74-13878 National Research Council of Canada. Cttawa
{Ontario), Engine Lab.

ENERQGY IN TRANSPORTATION

E. P. Cockshutt /n jts Quant. Bull. of the Div. of Mech, Eng.
ond the Matl, Aeron. Esteb. 30 Sep. 1973 p 26-32 refr

The snergy requirements of a variety of transportation systems
ara raviewed in the context of the current concemn over diminishing
ragerves of hydrocarbon fuels. The energy costs of current
passanger and cargo iransportation systems ors presented. The

113

N74-13696

energy cost components - therme-propulsive efficiency, frictional
resistance, and structural efficiency-are assembled as a ratio for
low energy cost. Charts and graphs are included. .MM

N74-13682§ Federal Aviation Administration, Washington, D.C.
Systams Research and Development Service.
SRDS TECHNICAL PROGRAM DOCUMENT. FISCAL YEAR
1974. ENGINEERING AND DEVELOPMENT PROGRAMS
Jul. 1973 179 p .
Avaii: NTIS HC $11.00

The technical pragram document for the fiscal year 1974
angineering and development programs of the Department of
Transportation of the Federal Aviation Administration is presented.
The program resumes identify the technical objective, approach,
milestones scheduled for accomplishment, and requirements. The
overall program is discussed under tweanty-two categories which
include: (1) aircraft safety, (2} air tratfic control, (3) airports,
and {4) weather services. Author

N74.13820# Research Inst. of Mationa! Defence, Stockholm
{Sweden}.
VISIT REPORT ON THE FLYING AND SPACE EQUIPMENT
EXHIBITION IN PARIS 1971 [RESERAPPOAT FRAN
DEN 29. FLYG OCH RYMDUTSTALLNINGEN | PARIS
1971] :
Curt Haglund Qct. 1971 52 p In SWEDISH
{FOA-2-C-2494-M8) Avail; NTIS HC $4.75

Some impressions from the 29th Flying and Space Exhibition
in Paris May/June 1971 are raported. The exhibition was visited
during the first four days. Author

N74-13688§ Air Force Inst. of Tech., Wright-Patterson AF8,
Ohio. School of Enginearing.
OIFFERENTIAL GAME BARRIERS AND THEIR APFLICA-
TION IN AIR-TO-AIR COMBAT Ph.D. Thesis
Urban H. D. Lynch Mar. 1973 252 p refs
(AD-766890; DS/MC/73-1} Awsil: NTIS CSCL 15/7

The mathematical theory of perfect information, Tero-sum,
differential games is used as an analytical tool to learn as much
as possible about the one-on-one, air-te-air combat problem and
the problem parameters which have major effect on its outcome.
The primary amphasis is on differantial game Barrier theory and
the application of the Bartier as an analytical too! for air-to-air
combat analysis, A series of progressively more complex air-to-air
combat models is developed and solved in such a way that the
solution results of a given model have direct input to the more
complex model that foliows and Iearning from one model to the
next is accumulative. The imponence -of the Barrier, its shape
and its sensitivity to aircraft daesign parametars is discussed and
demonstrated. {Modified author abstract) GRA
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Bypersonic aesrodynamic characteristics of a family
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Non dimensional methods for the measurement of
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aeasurement of perfornmance of turpine-engined
helicopters
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General description of the rotorcraft flight
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winged helicopter
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2 pathebatical model of unsteady aerodynanics and
radial flow for application to helicopter rotors
[ aD-7672401 NT4-12738
AERODYEABRIC COBPFICIENTS
A probles of designing the optimal external
contours of an aircraft
A74-15709
aerodvnanics of rotating disks --— drag and 1lift
in apnular water tank o
AT4-16039

Stability derivative. Contribution of full-span
dihedral to rolling moment due to sideslip
[ ESDO~AIRCRAFT-06.01.03-3~- Bl W74-11805
aerofolls having a specified form of upper-surface
pressure distributions: Details and comments on
desiqn
TESDO-T10201 ¥Tu-12703
The influence of a deflected central spike on the
acrodynasic coefficients of a rotationally
sympetric hypersonic body
[ DLE-PB-69=3T1 ¥T4~12706
Revynolds number effects at lov speeds on the
maximup 1ift of two-dimensional aerofoil
sections equipped with mechanical hiqh 1ift
devices
WFu-13674
AEECDINANIC CONFIGURATIONS
Investigation of heat transfer at the snrface of a
tvo-step wedge in supersoric flow

AT4—13188
Geometry program for aerodynanic lifting surface
theory
f ¥ASA-TH-X-62309] H1u=-11810

calculation of flows atound zero thicknesz winas
vith evelutive vortex sheets
[ RASA-IT-F-151831
Effect of sweep angle on the pressiure
distributions and effectiveness of the ~oqes tip
in Aiffusing a line vortex
[HASA—-CR-132355] N74-11822
gind tunhel investigation of an upper surface
blown Jet~flap povered-lift configuration
[ ¥ASA-TH-D-7399] Ru-11832
advancefent of proprotor technology. Task 1:
Design study sunmary ——- aerodynamic comcest of
pinizun size tilt proprotor research aircraft
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fHASA-CR~114682) N7a-11833
advancepent of proprotor technology. Task 2%

yind-tunnel test results

[HASL-CR=-1143631 NT4-11834

study of guiet turbofan ST0L aircraft for short
haul transportation .
FNASA-CR-23551] ®74-11835
aerofoils having a specified form of upper—surface
pressure distributions: Detalls and comments on
desiagn
[ESDU-T10201 R74-12703
Introduction to nendimensional metbods for the
neasurement of performance of turbipe-engined
helicepters
[ ESDU-T30261 NTU-12712
Desinn and fabrication of an aeroelastic flap
glenent for a Shor:i TakeOff and Landing {STOL}
aircraft model
[ HASA-CR=-13233%
'AREODIWANIC DEAG
Mininum induced draq of a hemi-circular greund
effect wing

Rru-12717

AT4- 15966
aerodypanics of rotating disks --- drag and lift
in annular water tahk
’ A7u=~1603%
ABRRODYIRANIC PORCRS
Influence of the atmosphere in the fall of hodies
into water
374-13176
pynapiec stability of straiqht airplane wings
regarded as thin-walled bars
’ AT4-13362
Concerning vwave processes in a shell-gas systen
LT4=-15573
AERODYNANIC HEATING
pff-center-line shock Interference heating
patterns on basic shapes in hypersonic flows
I NASA-TH-X~28661 NT74-12091
ABRODYRABIC IKTERFERENCR
A criterion for assessing vind-tunnel wall
interference at mach I
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Canard-wing 1if+ ipterference related. to 1
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AERODYNAMIC TOARS . -
Bffect of onsteady loadinq on rotor noise -
ATH-13792

Designing a dynamically stahle body with lifting
surfaces for a follower load
ATU-15710
Wake 1nduced loads on helicopter rator blades
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Onsteady qas dynamics problens ana aeroelastic
applications related to flight vehinles
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fan noise
. A74-13791
herodynapic noise from porous propeller fans
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Effect of steady state coning angle and danping on
whirl flutter stability
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Results of a feaslbility study using the
Newton-Faphson digital cowputer yprogram te - -
identify lifting :body derivatives from flight data
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AERODINANICS ,
Recent advances in aerodynamics for transport
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0L A74-14521
AEROELASTICITY

Dynamic stability of straight-airplane wings
- regarded as thin-walled bars
RI4~-13362
The behavior of a wing panel in a stream of gas
under transient conditions . .
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flutter of sandwich panels and c;rcular
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Unsteady gas dynanics problens and aeroelastic
applications related to flight vehicles
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AERONAUTICAL SATELLITES
Softuare definition study for the heropantical
satellite Communications Center. Volame 1:
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i presentation of the Reronautical Satellite
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Definition specifications, Part 2: Description
of operatiomal and simulation fnnctions
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Software definition study for the Aeronantical
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Proqraaming specifications. Part 1: Software
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Satellite Coununications Center. Volume 2:

" Programpeing specifications. Part 23
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Proqrawning specifications. Paxt 3: FPescription
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Software definition study for the Aercnautical
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_ Planning -—— for 2erocsta progranm
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Hetegroltgy ——-- conference proposals for
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aergspace construction
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Visit report on the flying and space Equipment
Exhibition in Paris 197
fPOR-2-C-2494-K6 ]
AEROSPACE MEDICINE
*  Annotated biblioqrapy of :eparts -+= concerpning
aviation medicine
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ARROSPACE SYSTENS
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Exhibition in Paris 1971
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OUnsteady gas dynamies problems and aeroelastic
applications related to flight wahicles
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Exhibition in Paris 1971
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AFTERBURNING
Spontaneous ignition ies afterburner segrent tests
at an inlet temperature of 1200 K and a pressure
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[ EASA-TM-X-2352]
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R7i~13690
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Theraodynanic and transport properties of air ana
its products of combustion with ASTHA-A-1 fuel
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AIR CARGD .
Dexahds for air transport - 1980-1990
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AIR DUCTS
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ferodynanic sound qeneration due to
vortex-aerofoil interactlon
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. HT4-12034

ALE TRAFFIC CONTEOL

Performance of conical diffusers in incoapressible
flow
[ ESD0U-73024] . E WT74-~12986
Exact solutions for conical mixed flow rotors.
Part 2: Cambered blades of finite thlckness.
rKBL-52!-PT-21 . W74-12989
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. gradient under infinite svept wing conditions
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AIR INTAKES
air and fuel wonitoring for gas turbines
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ALR NAVIGATION . )
En ronte position and time contrel of aircraft
using Kalman filtering of radic aid data
[ ¥ASA-TR-D-T75091 . . NT4-12360
SEDS technical progqram document, fiscal year 1974.
Enginesring and development prodrans
: R14-13682
AIR -POLLOTIOR
Conversion of fuel nitrogen to WOx in a compact
. copbustor
[ ASME PAPER 73-WA/GT-21 AT4-13293
status of state air emission requlations affecting
qas turbines
fASHME PAFER 73- waxew 81 AT4-123299
- Sanpling a turbine engine exhaust for average
enissions .
[ ASME PAPER 73-WA/GT-91 AT4-13300
Jet engine emissions -—-— commercial aviation air
pollution near airports
A7R=-13730
Bir pollution from airports
[TR-595-731
AIR -SANPLING
Sampling a turbine engine exhaust for average
enigsions
[ BSME PAPER 73-NB/GT-91 .
AIE TEAFFIC
What's wrong with airline earnings -—- operating
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A74-13318
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AT4-13973
Benanﬂs for aic transport - 18803-19%¢
AT4-10502
Short take-off and landing --- cost penalties and
operational advantages
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Power conditioning system for FA2 Air Route
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AT4-14133
The future of secondary survelllance radar in air
traffic control
AT4=-14439
Loncorde in the airport envirconment
. ’ - AT4-14504
Maplin - The operational factors and their
influence on the design of the airport
. ATU-106511
Souwe trends in air traffic control
AT4-16074
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ATC survexllance/commnnication analysis and planning
—-— regsearch profec¢ts for application of
electronics technology to air traffic control
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En route position and time control of ajrcraft
uging Kalman filtering of radio aid data
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interface simulation, phase 2 --- based on high
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traffic control centers
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Software definition study for the Reronautical
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Definition specifications. Part 1: . General
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Coamunications Ceater and its software
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Software definition study for the Aeronautical
Satellite Copounications Center. Volume 1:
pefinition specifications. Part 2: pescriptlon
of operational and simulation fumctions
[RX=-5102,/27-73/305} Wi4=-12865

Software defitltion study for the Aeronautical
satellite Comsunications Center. Volume 2:
Progranming specificatioms. Part 1: Software
organization and gensral dascription
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Progqramming spaciflcations. Part 23
" pescription of operaticnal functions
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petailed feazibility hardware specifications
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General aviation air traffic pattern safety analysis
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Potential conflict prediction and associated
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autopation
rap-7674531 HT4—13427
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Airports for the 80s; Proceedings of the Fourth
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airborpe qyrostabilized opto-electronic sepsing
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Sabreliner nodal RA-265-60, HTL3R, Montrose,
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Wake turbulence - The invisible killer
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Bird control at the alirpert
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possibilities
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HRCA progress report -—— multirele combat aircraft
turbofan engine design
a74-15151
P28 — Development of the 8k 5000/6000. II -
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The equation of fligqht vehicle roill motion

ATU-15728
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. AT4-15731
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Takeoff and Landing airliner design and terminal
operations

an: approach to optimal design of passenger
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.Design of crashwoerthy aireraft cabins based on
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Addvancement of proprotor technology. Task 1:
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The light-weight high~performance YFP-17
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Air pollution from airports
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The electromaqnetic compatibility of aeronautical
covmunication and navigation systens with radic
frequency dielectric heaters and
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Evaluation - of the structural inteqrity of an
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. disvlay media
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AIECRAFT FUEL SYSTEMS

Aircraft fuel systen tests with gelled
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Jettisen tests
[FAA=RA-73~437

AIBCEAFT PUELS N

dircraft fuel system tests with gelled
fuel-flowdeter calibration, fuel boost punp and
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AIRCEAFT GUIDANCE

Motion relationships in aircraft attitude and

agldance displays - A flight experinent

R74-12938

N74-11828

RTG-11828
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ATBRCRAPT HYDEAULIC SYSTENS
Rorld-wide Navy program countrols aircraft
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alreraft operations and traffic trends
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Differential game barriers and their application
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ATU=-1379%
dirport noise nonitoring systems -—- artomatic
computerized systen

A74-13800
QTOL-Eurcplane —-- Qulet Takeoff and landing for
short distances
ATH-14361
Moise — The technical aspects --- aircraft
operations near airports
A74-18513
Woise - The social impact --- ajrport operations
AT4-10518

QToL and tomorrow's airport epvironment --- Quiet
Takeoff and landing airliner desigqn and terminal

aperations
ATu~15862
Flight noise reduction im propeller-driven aircraft
ATU=15962

The resalts of lov-speed wind tunmel tests to
investiqate the effects of the NASR refan JT8D
englne macelles on the stability amd control
characteristics of the Boeing 727-200
{#ASA-CR-134543] N74-11808

Results of the flight noise measurepent program
using a stapdard and pnodified SB-3R helicopter
[HASA-TN-D-T7330} KT78~-11836

Plight experience with the decelerating nolse
abatenent appreach
[NASA-TH-X-560201 ¥14—-12720

The effect of helicopter noilse on commanication
and hearing
TaD-7672221

AIHCRAYT PREAFOEBARCE

Performance &ad neise aspects of supersonic

transport

R74-13450

At4-13798
on the reliability of resulis from the tower test
for free flight tests —— to detersine pitching
and rolling moments
[ HASA-TT-F-151741 NT4-11827
Approximate methods for estimation of c¢ruise range
and epdurance: fAlrcraft with turbo-jet and
turbo~fan engihes
I ESDU-730191 N74-12709
Introduction to estimation of randge and eudurance:
sireraft with turbo-1et and turbko-fan engines
{ ESDU-730181]1 H74=12710
Low-speed wind tummel investigation of the
lateral-directionral characterisitcs of a
large-scale variable wing-sweep fighter model in
the high-lift configquration
[NASA-TK-X-623061 R74-1274
The effects of an autepilot on airplane responses
to turbulence with empbasis on tail loads
[HASA=-TH-D-T231} ¥7u=-12719
statistical review of counting accelerometer data
for Navy and Marine fleet aircraft from 1
January 1962 to July 1973
rap-76764481
ATRCEAPT PRODUCTION
The cost of a quality product --- 4qet aircraft
hardware and systeps

WT4-12736

AT 13975
Improving alrcraft productivity - We all have a
part of the actiom =-- wide body fet prodaction
nanagement
AT4~-13976
Make no mistake abput it - Air transporxrt
productivity denands a total and dedicated 'teaw
effort,' -~- Boeing 747 wodification progran
AT4-13977
AIRCRAPT RELIABILITY
keliability in avionics
ATU=14162
Fracture mechanice applications in materials ’
selection, fabrication sequencing and lpspection
[ATah PAPER 72-383) AT74-15968

SUBJECT IRDRX

ATRCRAFT STABILITY

Sone stability apd control aspects of
airframe/propulsion system interactions on the
YP~-12 airplane
[ASHE PAPER 73-WA/AEEC-1) AT0~13246

Feadback control of am airplane with time varying
gain

A74~15047
analysile and testing of aercelastic podel
stabkility augmentation systems —--- for
supersonic transport aircraft wing amd B-52
aircraft control system
{H!SI—CR—1323n5] H74-11807

Analysis and testing of stability angmentation
systems -—- for supersonic tramsport aircraft
ving and 8-52 aircraft control system
[ RASA-CR-132349) E74~-11809

stndy of a contral systea to alleviate aircraft
response to horizontal and verticel gusts -=-
for short takeoff aircraft with vane-contrelled
qust-alleviation system :

I ¥353-TH-D-7278) HT4=-11825
0n the reliability of results from the tower test

for free fiiqht tests —-- to determine pitching

and rolling moments

[RASA-TT~F-151741 N79-11B27
survey on effect of sarface winds on aircraft

design and operaticn and recommendations for

needed wind research

[ MASA-CE-2360]

Low-speed wind tunnel investigation of the
lateral-directional characterisitcs of a
large-scale variable wing-sweep fighter wodel in
the high-1ift configuration
{NASA-TM-E-623061

AIRCEAFT STRUCTURES

The state of application of conposite saterials in

aeronautics

HT4-12317

HT4-12714

AT4-13364
Becent research activities at the lercnautics
Institute of the University of Pisa ip the field
of aircraft structure fatigue
A74~13365
Problems of stress corrosion in the case of
aluginam alloys ewployed in aerospace technology
a74-14018
Fracture mechanics alrcraft structural design
application and related research
AT4-104461
Rarnco SZ0B/T300 — A qraphite-epoxy systes
engineered for high-performance aircraft
structures
ATG-14732
sliding-seal electron-bean welding of titaninm
ATY-~14752
Lapinated metallic structure - An approach to
fracture control
L74-18754
Long range viev of materials research for civil
transport aircraft

AT4-14756
service evaluation of aircraft composite
structural components
ATu-14T7T4
The light—waight high-perforamance IP-17
A704-15%953

peview of investigatlons on aeronautical fatique
in the Pederal Republic of Germany, May 1969 -

Jyne 1973
[LBF-5-1081 B74~11843
Three-axis adqjustable loading structure
{ HASA-CASE-FRC-10051-1] §74-13129
AJIRCRAPT WAKES
FaXe turbulence - The invisible killer
ATU-14498
Observations of atmospheric effects on vortex wake
behavior
AT4=15963
on the inviscid rolled-up structure of
lift-qenerated vortices
AT4-15964

The measurement of the DC-7 trailing vortex systen
using the tower fly-by technique
[FAA~RD=73-141]

AIRFIELD SURPACE BOVENENTS

AIRTRANS operational readiness test --- alrport

interterninal transportation evaluation

N74-12718

AT74-138907



SUBYECT INDEX

dirport termipal planning

A74-14508
Maplin - The ogperational factors and thair
influence on the design of the ajrport
A74-10511
Aircraft recovery - There is a solution ---
digabled aircraft remeval from airport
* operational aress
174-15865

AIRFOIL PRGFILES
Distribution of turbulent kinetic energy in the
vake of an airfoil in detached fiow
: A74-13041
Hanufacture of hollow airfoils for elastic fluid
turbines - Rokor
TASME PAPER T3-WA,57-121] 474-13303
Reynolds punber effects at low speeds op the
maximum 1lift of two-dimensional aerefoil
Sections aduipped with mechanical high 1ift
deyices
A74-13802
The assessment of hot corresion resistance by rig
testing - Philosophy and experience
A74~-145B0
Transonic flow past lifting airfoils
AT4-14939
Comparisor of surface~vorticity method with :
surface-source method and with an exact solution
for two-dimensional potential flow around two
adjacent lifting airfoils .
A74-150647

Investigation of the effect of irduction damping

of vortices in their interaction with a wing
BTU=-1570@

Exact method of designing airfoils with given

velocity distribution in incompressible flow
A74-15965
AXBPOILS

Bxverimental study on the characteristics of an
isolated svept-back aerofoil with two parallel
side-walls

A74=-12971

Calculation of aercdynamic characteristics of

bodies with relatively large trailing sections
ATL~ 15575

Rerodynanic sound geperation due to

vortex—aerofoil interaction
N74-11804

Calculatlon of flows around zero thickness wings
¥ith evolutive vortex sheets
[ WASA-TT-P-151831 N74-11815

Low speed aerodynamic characteristics of a 17
percent thick airfoil section designed for
qsneral aviation applicatioms
FHASA-TH-D-7428] K74-11821

derofoils having a specified forsm of upper-surface
pressure distributions: Details and comments oh
design
[ B50U-71020] R74-12703

Reynolds number effects at low speeds on the
mayimom lift of two~dimensiopnal aerofoil
sections equipped with nechanical high 1ift
devices

HTu-13674
AIRFRANES

Some stability and control aspects of
airframwe/propulsion system interactions on the
¥YF-12 airplane
TASME PAFER 73-WA/AEEO-4] AT4-13246

" Fatigue—test acceleration with fliqht-hy—fliqh&
loading and heating to simulate
suparsonic-transport operation
{ NASA-TH-D-73801)

Study of structural criteria for composite
airframes. Volume 3: Bibliography ~—— with
epphasis on characteristics of filamentary
conposlites
fAD-7675691] NT4-12726

Pevelopoent and evaluation of methods of plane
stresa fracture analysis. Part 1: BReview and
evaluation of structural residonal strength
prediction technigues
[aD-767610] B74-13262

Evaloation of APC 77 martensitic stainless steel
for ailrfrawe structural applicationa
rap-767597

N74-122561

¥74-13263

AXRFORT PLANRING

AIRLINE OPERATIONS
Jet enqgine emissions —- commercial aviation air
pollution near airports
ATU-13730
What's wrong with airline earnings --- operating
costs vs consumer spending habits
AT4-13973
®hat keeps wide body qets down onm the ground -=-
nechanicalroperational breakdown problens
ATu-13974
Make no mistake about it - Air tramsport
productivity demands a total and dedicated 'tean
effort.' ~~- Boeihg 747 nodification progranm
AT4-13977
Conventional take-off and landing ——- Pristar
aircraft operations and traffic tremnds
AT4=-14503
Changes in the European air transport pattern
A74=-14507
Dynaric Manchester air transport regqion --—-
passender and cargo handling facilities, runway
nedifications
AT4-15863
Potential conflict prediction and associated
functions for oceanic air traffiec control
auntonation
[AD~T7T67453 1 .
ATIEPLANE PRODUCTION COSTS
Advanced composite P-5 fuselage component —--
design, teoling, fabrication and assembly
flexibilities

N74-13427

AT4-14763
ATRPORT PLANNIRG
Airport noise monitoring systems —-— automatic
conputerized systen

ATu-13800
BIRTRARS operational readiness test --— airport
interterminal trahsportation evaluation
A74-13807

Alrports for the 80s; Proceedings of the Fourth
World Airports Conference, London, England,
april 3-5, 1973
374~ 14501
Pemands for air transport - 1984-1990
A74=-14502
Conventional take-off and landing --~ Tristar
" aircraft operations and traffic trends

ATa~14503
Cencorde in the airport environment

B4~ 14504
2irport terminal planning

AT4-14508
Access to airports —--- surface links to urhan

cebters
A74-1450%

Maplin - Planning aspects and their influence on
airport desiqgn
AT4=-14510
Maplin - The operaticnal factors anmd their
influence on the desiqn of the sirport
A74-14511
Haplin - Management aspects --- antomation anad
. passenger service
ATY=-14512
Hoise — The technical aspacts --- aircraft
operations near ajirports
A74-18513
Economic consequences of airport developaent
AT4-14515
Criteria for the siting of major airports
A7y-1451¢
The role of local planning authorities in relatjoq
to the siting and development of ajirports
AT4=-14517
Bird control at the airpert
AT4-14523
OTOL and tomorrow's airport environrent ~—- Quiet
Takeoff and Landipg alrliner design and terainal
operations
A74~-15862
pynamic Manchester air transport region -~--
passenger and cargo handling facilities, runwavy
modifications
; A74-15863
Forgotter airport aesthetics =-- architectural
critique of terminal facilities
AT4-15864



AIRFPORTS

Bircraft recovery - There is a sol?tion -—-
disabled aircraft repoval from airport
operatlional areas

278-15865
concrete or biack top --— airport runway pavegaent
requirenents
ATH-15866

The apron—terminal complex: Analysis of concepts
for evaluation of terminal buildings
[ FAA-RD-73-821
AIEPORTS
Jet enqine emissions --—- commercial aviation air
pollution near airports

HT4-12019

aTa~-13730
Aircraft noise induced vibration ip fifteen
residences pnear Seattle-Tacoma Ipternational

Airport
A74-12770
Noise - The social impact --- airport operatiocns
A7h- 14514
rir pollution from atrports
[TR-595-731 H74-13318
ALGORITHMS
Discretization of a veortex sheet, with an ezample
of roll-up ——- for elliptically loaded wings
. RT4-15475
ALLOXS

pevelopment of self-contained portable unit for
nondestructive compositional analysis of
aircraft and space systems alloys —- I tay
fivorescence analysis
[aD-7672261

ALUMINUB ALLOYS

problens of stress corrosion in the case of

alupioun alloys employed in aerosvace technology
AT4-14018

Feasibility studvy of use of polysulfide sealants
for corrosion pretection of spot welded aluminuam
allovs

R74-13265

. AT4-147T71
Patique crack growth and residual strenqgth of
alupinium alloy sheet at temperatures down to ~75C
==~ in aircraft structures at tepperatures dovn
to =75C
[ NLRE-TR-72096-01 RT4-12248
Fatigue crack qrowth in alusinum allay sheet
pmaterial under flight-sisulation leading.
Effects of desiqn stress lewel and loading
frequency
[ NLR-TR-72018-1T1
AHNGLE OF ATTACK
Investigation of the characteristics of flows past
plates at large angqles of attack

N74-13633

A74-13183
APPROACH CONTROL
Flight experience vwith the decelerating noise
abatement approach
[ HASA-TM-X-56020) ¥74-12720
broposal for a wisuval system of simolating a landing
~—= pilot training with televised display of
simulated ianding environment
[FOR-2-C-2509-E417
ARCHITECTUORE
Forgotten airport aesthetics --- architectaral
critigue of terminal facilities

HT74-13423

174~ 15864
AREA NAVIGATIOR
5ipulator tests of pilotage error in area
navigation with vertical guidance - Effects of
descent anqle and display scale factor
aTu=-14595
Pilotage error and residual attention - The
evaluation of a performance control systep in
airborne area navigation
374-15630
Eurccontrol evaluation of the Standard Blektrik
lorenz /SEL/ Doppler VOR-DNE and Decca Ompitrac
computing, navigation and display systea for
area navigation, Phase III - Flight trials
19711972
AT4-16075
ARGON LASERS
Two-color dual-beaw backscatter laser Doppler
velocimeter
A7U-14093
ARTIPICIAL SATELLITES
Control of air traffic by aid of satellites
H74=-12354

A-B

SOUBIECT IFDEX

ASYRPTOTIC METHODS
Asymptotic behavior of the solgtion of the
Navier-Stokes equations npear fins
A74-15779
ATHOSPHERIC DENSITY
Influence of the atmosphere in the fall of bodies
into water
374-13176
ATEOSFEERIC EOISTURE
problens of stress corrosion in the cass of
aluminup alloys enployed in aesrospace technology
AT4-14018
ATMOSPHERIC TORBULERCE
observations of atmospheric effects omn vortex wake
bebavior
BT4-15963
The effects of an antopilot on airplane responses
to turbulence with emphasis on tail leads
{ NASA-TN-D-7231)
ATTITUDE INDICATORS
paireraft simulator motion and the order of merit
of flight attitude and steering guidance Aisplaya
AT4-14598
A new system for recording aircraft attitide ——
airberne gyrostabilized opto-electronic sensing
AT4-16246

HT4=12719

AUGHESTATION
STOL tactical aircraft investigation. Volame 4:
Apalysis of wind tunnel data:; Vectored
thrust/mechanical flaps and interpally blown jet
flaps ——— for transport aircraft configuration
[AD-766641]) N74-110846
AUTCGNATIC CONTEROL
Maplin - Management aspects --- autenation and
passenger service
a74-14512
AOTOMATIC FLIGHT CONTROL
Control anthority with a flight performance
controller
ATU=145%6
AUTONATIC PILOTS
The effects of an antopilot on aitplane responses
to torbulence with eampbasis on tail leads
[ RASA-TH-D-7231]
AUPOMATIC TEST EQUIPHENT
Aytomatic suppeort systenms for advanced
maintaipability; Isternational Symposium,
arlington, Tex., Hovember 5-7, 1973, Record
ATh—13802
A coapiler-compiler system for avionic test
langquages —-- syntax and =emantics inputs for
target language production

FT4-12719

ATu-13804
RIATEANS operatiopal readiness test --- airport
interterminal transportation evaluation
A7u4-13847

Cost effective built-in test for advanced aircraft
electrical systenms

A74-13808
Dser report on automatic test equipment --- AJ37
Viggen aircraft avionics maintenance testing
A74=-13813

CTL - & programmning language for automatic testing
=== COMPASS Test Language
a78-13815
copputer aided test design today --- for avionics
maintenance onboard aircraft carriers
a7T4-14127
ADIILIARY POWER SOURCES
hir mobility fuel cell study ——- desulfarization
of JP-4 fuel
[AD-766757 ]
ATIONICS
A compiler-conpiler system for avionic test
lanquages —-- syntax and sepantics inputs for
target language production

R74-12742

A74-13804
Oser report on automatic test equipment --- AJ37
Jiggen aircraft avionics maintenance testing
A74-13813
Conputer aided test design today --- for avionics
maintenance onboard aircraft carriers '
. a74=-14127
Reliability in avionics
A70-14142
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SUBJECT INDEX

The electrodagnetic compatibility of aercnauntical
compunication and navigation systems with radie
frequency dielectric heaters and
superregenerative receivers

{ ECAC-PR-T72-045] ¥T4-11973
Treads in transport aircraft avionics
FNASA-TN-X-62322] B74-12715

"ATIAL FLOW
Theoretical analysis of the noisze characteristics
of an e1ector jet

: A74-13048
Perfornance of conical diffusers in incompressible
flow
[ ESDU-73024) FT4-12986

AXTAL ¥LOW TUEBINES
© 'Tip load modnlation as a source of discrete tone
fan noise
A7L-13791
R mumerical solutlon for the heat transfer between
an ari-syttetric air jet and a heated plate ———
applied  ta performance of gas turbine engines
Fap—7672661 B74-13510
AXIAL STRAIN
Elastic, plastic behavior of a zotor. I « Rnalysis
of an axisympmetric rotor whose radiue varjes in
‘axial direction

RT4-14620

AXISYXMETRIC BODIES
Nonunigueness of the solution to the problem of
viscous interaction on an axisymmetric body ---
hypersonic boundary laver equations
A74-+13179

BALANCIRG
Balancing of a flexible roter. III ~ Upiversal
state of balance of a flexible rotor
irrespective of ite bearing stiffness
aia-14622
BEARINGS
¥ibrations of asympmetric zotors supported by
asyunnetrie bearings
’ ) AT4-13094
Balancing of a flexible rotor. IIX - Universal
state of balance of a flexible rotor
irrespective of its bearing stiffness
o ' ' AT4-10622
BENDING VIBRATION
The effect of gyroscopic nomrent and distributed
pass on the vibration of a rotating shaft with a
rotor
A74-14621
Balancing of a flexible rotor. III - Universal
state of balance of a flexible rotor
irrespective of its bearing stiffoess
AT4-14622
Desiqning a dynanically stable body with 1lifting
" surfaces for a follower load

. AT4-15710
BIBLIOGRAPEIES
-Asnotated bibliograpy of reports --- concetning
avistion médicine :
[AD-7664581 BT4-12701

Study of structural criteria for composite
airframes. V¥olume 3: Bibliography -—— with
enphasis on characteristics of filanentary

conposites
[AD-7675691 HTu-12726
BIRDS
Bird control at the airport
' : AT4=-14523
BITUMENS
Concrets or black top =«=- airport Cunway pavement
‘reqdirements
. BT4- 15866
‘BLADE TIPS
Tip load peodulation as a source of discrete tone
fan noise
. AT4~-13791
BOD!*IIBG CONPIGURATIONS
Supersonic flow about slab delta wings and
‘wing-body confiqurations
A78=-13152

Bypersonic aerodynamic characteristics of a family
of pover-lav, wing body configurations

[ HASA~TH-D-74271 B78-12705

CANBERRA AIERCRAFPT

BOBING 727 AIRCRAFT
The results of low-spoed wind tunnel tests to
investigate the effects of the NASA refam JT8D
engine nacelles on the stability and control
characteristics of the Boeing 727-200
{ HASA-CE-1345031
BOBING 747 AIRCRAFT
make no mistake about it - Bir transport
productivity demands a total and dedicated "tean
effort.t =--- Boeing 747 modification proqram
AT4-13977

H7u-1180Q8

Wear determination in Boeing 747 engines
ATU4~14363
BOOMS (EQUIPHENT)
pevelopment of a gqraphite-epoxy tatlboon for a
hiqh-perfornance armed helicopter
AT4-14748
BORCR
Inproved mannfacturing of the P-14A composite
horizontal stabilizer
A74-14739
Inpact resistance of coaposite fan blades ---
fiber reinforced graphite and boren epoxy blades
for STOL operating conditions
{RASA-CR-134515)
BOUNDARY LAYER -CONTROL
Control of laminar flow past a wing in free flight
A74-15547

RT4-12285

BOOWDARY LAYEE EQUATIORS

Noauniqueness of the solution to the problem of
viscous interaction on apn arxisvmmetric body ——-
hypersonic boundary layer equations

AT4-13179
BOUNDARY LAYER FLOW
Supersonic flow about slab delta wings and
wing-body configurations
B A7T4-13152
Aerodynanic aspects of gas turbime blade cerrosion
AT4U—14567

Comparison of surface-vorticity method with
surface-source method and with an exact solution
for two-dimensional potential flow around two
adjacent lifting airfoils

AFU~15047
BOUMDARY YALUE PEOBLEMS
A direct method for linear dynamical problems im
continuun mechanics with random loads
AT4-13164
BUCKLING
Buckling of orthotrapic circular pliates
ATy=-14972
BDUILDINGS

Aircraft nolse induced vibration in fifteen
residences near Seattle-Tacoma International
dirport

AT4-1377¢

The apron~terminal complex: Analysis of concepts
for evaluation of terminal buildings
[FAR=-RD~-73-821

BURNERS

The jnfluence of engine-ducted by-pass air on a
burner-can burn-through flame —=-- with 4-57
{ FAA-NA~T73~87] NT4—-12574

BURNTHRCUGH (FAILDRE)

The influence of englne-ducted by-pass air on a
burner-can burn-through flame =~-- with §-57
[FAA-R2~T73-B7] NT4-12574

BIPASSES

The influence of engine-ducted by-pass air on a
burner-can burn-through flame ~-- with 1-57
FFaA-NA-T73-871 R74-12574

X74-12019

C=5 AXRCRAFT
Bedel study of C-5& landings on AN2 lapding pat
[ap-7672311 WT4=12970
CALIBRATING
3n osclllatory nethod for the flight calibration
of sideslip apd incidence sensors

AT4-14263
CANARD CONFIGURATIONS
Canard-wing Iift interference related to
maneuvering aircraft at subsonic speeds
[HASA~TM~X-2B8971 NT4-11819

CANBERRA AIRCRAFT
On the nature of large clear air qusts near storz
tops

[ ARC~CP-1248 ] Wlu-13402



CARBON FIBFR REINFORCED PLASTICS

CARBON FIBER REINFORCED PLASTICS
Narmeo 52087300 — A graphite-epoxy systea
engineered for high-performance aircraft
structures
. AT4-14732
CARET WINGS
Investigations concerning vawed caret wings in the
livpersonlc domain
ATE-13548

CASING
Heat transfer of a disk rotating in & casing —--—
cooling f£luid flow in qas turbine engines
fHASA-TT-F-151991 Fru-12572
CENTRIFUGAL COEPRESS0RS
Methed for calculating the lmpellers of
centrifugal superchargers with allowance for the
deformation of the cover plate
: a78-15933
Eract solutions for conical mized flow rotors.
part 2: Capbered blades of finite thickpess
[ NEL=524~PT~21 . H74-12909
CERTIFICATION
The role of certification in freeing the
environment frowm alrcraft noise nuisance
AT4-13797
Electroaconstical performance requiresents for
alrecraft noise certification measuresents .
A74-13799
CH~87 HELICOPTER
The effect of helicopter noise on comnunication
apd hearing .
rAD-7672221 N74-13450
CB-54 BELICOPTER
Mador Iten Special $tudy (MISS), CH-542 main rotor
primary servo
[AD-T7675391 H74-12732
CHBMICAL ANALYSIS
Jet engine enissions -—— commercial aviation air
pollution near alrports
AT-137230
CIRCULAR PLATES
Buckling of arthotropic circular plates
AT4~-14972
CIVIL AVIATION
Changes in the Buropean air tramsport pattern
ATa=-14507
Long ranhde view of materials research for civil
transport aircraft
AIH—1E756
PLfth seesion of Comgiamsion for Aerapauntical i
Meteorology ——- copferenca proposals for
personnel training, terminal farecasting, SST
operations, and application of satellite data
CoTWno-3221 N74-12330
CLEAR AIR TURBULEXCE :
on the nature of larde clear aic gquste near storm

taps
{ ARC-CB-12U81 ¥74-13402
CLIMBING FLIGET
oTOL-Buroplane --- Quiet Takeoff and Landinag for

short distances
A74-14361
COLLISION AVOIDANCE
control of air traffic by aid of satellites

HT4-12354
nir traffic control/collision awoidance system
interface simulation, phase 2 --- based on high

density terminal area with simultaneocus
approaches to parallel runways
{ FAA-HA-13~401 ¥T4-12361
potential conflict prediction and associated
functicons for oceanic air traffic control
antomation
{ AD~TETUS3)Y WI4-13627
COBBAT
1 simunlation study of the force mix problea in
close air suppott operations
[ aD-716687F91 Nh-12699
COMBUSTION CHAMBERS :
advanced techmoloqy for reducing aircraft eagine
pollution
TASME PAPBR 73-Wa/ABRC-21% AT4-13244
COMBUSTION EFFICIENCY
The Teduction of gas turbine idle emissions by
fuel zoning for compressor bleed
T AS®E PAPER 73-WA/AERO-1] AT7u-13243
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SUBJECT INDEX

COBPUSTIOE PRODGCIS .
The effects of water, pressure, apnd equivalence
ratic on nitric oxide prodection in gasz turbines

[ASME PAPER 73-WA/GT-1) AT4—12292
conversion of fuel nitrogaen to NOx in a compact

combustor .

[ ASME PAPER TI-AL/6T=2) . AT4-13293

CONBUSTION STABILITY
Jet engine exhaust noise due to rough coghustion
and nonsteady aerodynanic sources
LTa-13958
CONNEECIAL AIRCERAFT
QTOL-EBuroplane --- Quiet Takeoff and Landing for
short distances
AT4-14361
Transport aerospace industry contributions to
agderp problem solutions /W. Bupert Turnbull
Lecture for 1973/

> aTu~15045
COHNDREICATION SATELLITES .
conference on Satellite Systems for fobile
comaunications and Surveillance
. [ AD-767369] WTh~-12884

COMPILERS
a compiler-compiler system for avionic test
languages —-- syntax and sepantics inpats for
target language production

A74-13804
COMPONENT RELIABNLITY
Service evalunation of aireraft composite
structural components
e AT4=14774

Fractire mechabics applications in materials
selection, fabrication sequencing and inspection
" FAIAR PAPER 72-383] aT4-15968
COEPOSITE HATERIALS
Narmco 52068/T300 - & graphite-gpoxy systea
engineered for high-performance alrcraft

gtructures
ATu=-14732
Polyimides for advanced radomes ——— heat resistant
reinforced composite materlals
A74-14738

Advapced composite P-5 fuselage component —-—-—
desiqn, tooling, fabrication and assembly

flexibilities
ATu-18763
service evaluation of aircraft composite
stryctural components
AT4-14774

Impact resistance of composite fan blades ---
£iber Teinforced grapkhite and boron epoxy blades
for STOL operating conditiens

[ HASA-CE-1345151 NT4-12285
study of structural criteria for composite

airframes. Volume 3: Bibliography --—- with

epphasisa on characteristics of filarentary

conposites

rAD~=-7675691 P N74-12726

pesiqn, test, and acceptance criteria for Armey
helicopter transparent emclosires
FAD~7672427 . RT4=12739
COEPOSIYE 3STRUCTURES
Fabrication of advanced fibrous composite structures

[ SEE PAPER ENT3I-7161] AT4-139593
pesiqn and fabrication of a nired composite wing box
AT4- 14749

Cost effective composite structures -—-= flher
reinforced helicopter rotor blade design and
fabrication

: ATU-1477B

CORPOUND EELICOPTRRS

analysis of the use of am auxiliary wing om a
helicopter. II
ATL-16038
COMPRESSIBLE PLON
Unsteady pressure distribution neasurements
involving a barmonically vibratipg wing nodel in
three-dimensional compressible flow
AT4-13549
A mathematical model of unsteady aerodynamlcs and
radial flow for application to helicepter rotors
faD-7672401 WT4-12738

CORPRRISOR BLADES .

Experimental investigation of the effects of tip
clearahce and end losses on azxlal compressor -
perfornance
[ aD-7676561 §T4-13511
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COBRRESSOR ROTORS
Accelerating test stand for rotating elements of
turbanachines
- AT4-154930
Exact solutions for conical mired £low rotors.
Part 2: Cambered llades of finite thickness
{ NEL~524-PT~21 W74-12989
CONPOTER PROGRAMNING
CTL — & progqraening lanquage for agtomatic testing
R --— CONFASS Test Lanquage
A74~13815
Softvare definition study for the Reronautical
Satellite Communications Center. Volume 1:
Definition specifications. Part 1: General
presentation of the Aercnautical Satellite
Compunications Center and its softvare
[ EX-5102/27-73,3091 H74- 12864
Software definition study for the Reronautical
Satellite Conmunications Center. Volume 2=
Programming specifications. Part 2:
Description of operational fanctions
[EI~-5102/27-73/3081 N74-12867
CONPUTER - PROGEARS -
Conputerized desigqn of transport airplane

. L74-15445
Gegpetry program for aercdynamic lifting surface
theory .
{ FASA-TN-X~62309] H74-11810

Eh route nosition and time control of aircraft
using Kalwan fiiltering of radio aid data
(WASA~TN-D~7509 ] WT4-12360
General descriptien of the rotorcraft flight
simulaticn computer program {G~B1)
TAD-7672391 NTL~12728
Joftware definition study for the Aeronantical
Satellite Cosmunications Center. Volume 3:
Definition specifications. Part 2: Description
of operatiopal and simalation functioms
T EX-5102/27-73/205% N74-12865
Software definition study for the Aeropantical
Satellite Communications Center. Volume 2:
Programming speclifications. Part 1: Software
orqanization and generai description ’
. [BX~5102/27-73,2961 B74-12866
Software definition study for the leronagtical
Satellite Compunications Center. Volume 2:
Programping specifications. Part 3: Pescriptien
of =igulation function
(EX-5T02/27-73/2991 Wi4-12868
Software definition study for the Aeronautical
Satellite Communications Center. volume U3
Planning ——-~ for Aerosta progran
[BXI=5102/27-73/315] W74-12870
Off-desigqn behavior for axial flow compressor
stages with invariable 22d4 variable geomeiry
. blades
TaD-7672651 N74~13513
COBPUTER SYSTEMS PROGRAMS )
Software definition study for the Aeronautical
Satellite Copnunications Center. Volume 3:

Pefinition of the means --- noting computer
meRory requirements and program execution time
T EX~5102/27-73/311] R74-12869

COMPUTER TRCHNIQUES
Airport noise monitoring systems --- automatic
conputerized systeg .
. K7a-13800
A compller-conpiler systen for avionic test
languaqes ~-- syntax and semantics inpots for
target language production.
A74-13808
BIBTRANS operational readiness test --- airport
ipterterminal transportation evalupation
AT4-13807
Cost effective built-in test for advanced aircraft
electrical aystenms L ;
AT4-13808
CONPUTERIZED DESIGN
Computer aided test desiqn today -—- for avionics
waintenance onboard aircraft carriers :
AT4-18127
Coppeterized desiqn of transport airplane
ATU=15445
COMPUTERYZRD SIMULATION
& simulation study of the force mix problew in
closé alr support operations
[AD~-766879] ’ NT74-12699
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CORR FLO¥

CONCORDE AXECEAPT
Concorde in the airport environment

AT74-14504
COHNCEETES
Concrete or black top -~-- airport runway pavebent
requirepents .
AT4-15866
CONPERENCES

INTEE-KOISE 73; Proceedings of the Interpational
Conference on Noise Control Engineering,
Copenhagen, Denpatk, Rugust 22-24, 1973

AT4-1378%
dutomatic support systems for advanced
aaintainability; International Syaposium,
Arlington, Tex., Koveober 5-7, 1973, Record
A74-13802

Western Electronic Show and Convention, San
Frarcisce, calif., September 11-14, 1973,
Proceedings

- ATH-14126

Deposition and corrosion in gas turbines:

Proceedings of the Conference, lLondon, England,
Decenber 6, 7, 1972
ATU-14563
Pifth session of Compissien for Aercnavtical
Beteorology ——- conference proposals for
personbel traininag, teruminal forecasting, SS57
operations, ard application of satellite data
[ WHO=-3221] ' R74=-12330
COFFORMAL BARRING L
Exact method of desigquning airfodila with given
velocity distribution in incompressible flow
A74-15965
CORGRRESS
. The Pederal Government and epergy: R and D
historical background
HT4-12687
CONICAL FLOW
Calculation method for the supersonic spanvise
tvigted rectangular wings
A74-15820
CONICAL SHELLS
Torsion of conical thin-valled aircraft components
A74-15817
CONSTROCTION MATERIALS
Fracture pechanics applications in materials
selection, fabrication sequencing and inspection
JAIAR PAPER 72-383] AT4-15968

CONTANIFATION

¥orld-vide Wavy proqran controls alrcraft
contanination --- hydraulic fluids
AT4-13017
CONETIROUM NECHANICS
3 direct method for lirear dynamical problens in
contingum mechanics with random loads
AT4-13164
CONTQORS
A problen of designing the optimal external
contowrs of an aircraft
ATu-1570%9
CONTROL SIMULATION
Pilotage error and residual attention - The
avaluation of & performance control system in
airborne area navigation
AT4-15630¢
CORTROL STADILITY
The desigr of an optimal adaptive
laterai-ditectional flight control systen for a
higb~performance aireraft
B74-11824
CONTROL SURPACES
Canard-wing lift interference related to
paneuyering aircraft at subsonic speeds
FNASA-TH-X-2897] N74-11819
derodyramic characteristics of a large-scale madel
with a swept wing and a Yet flap having an
expandable duct
[NASA-TM-X-622817 R74~11826
COOLIKG SYSTEES
" A nunerical solution for the heat trapsfer hetween
an axi-symmetric air et and a heated plate ——=
applied to perforpance of gas turbine enqines
rap-7672661 NT4-13510
CORE PLON
Structure of Betz vortex cores

47415970



CORROSTOH RESISTANCE

CORROSIDY RESISTANCE
Daposition and corrosion in gas turbines;
Proceedings of the Conference, Londonm, Bagland,
pacesber 6, ¥, 1972
. AT4-14563
The assesspent of hot corrogion resistance by rig
testing - Philosophy and experience

174~ 14580
Turbine corrosion - Rig evaluation and epgqine
experience
ATH~-14583

Feasibility study of use of polysulfide sealants
for corrosion pretection of spet welded aluninun
alloys ’ C
L7419
COBROSION TESTS
Deposition and corrosion in gas turbines;
Proceedings of the Cconference, Londen, England,
Pecenber 6, 7, 1972
A8~ 14563
Problems of future high-terperature corrosion
research and testing

AT74- 14564
Air and fuel ponitoring for gas turbines

AT4-14565
kerodynamic aspects of gas turbine blade corrosion

aA74-14567

The assessment 0f hot corresion resistance by rig
testing - Philosophy and experience

. A74-145B0
Turbine corresion - Rig evaluatiop and engine
experieace
ATU—14583

COST ARALISIS
& perforeance and cost andalysis of aircraft and
satellites for operational earth resources systems
AT4-14873
Transport aserospace industry contributions to
nodern problen solnticns /W. Rupert Turnbull
Lecture for 1973/

AT4-15045
Ererqgy ia transpertation —-- enerqy costs of
pasggenger and ¢arqo transportation
N78-13675

CUST BFFECTIVENESS
Cost effective built-in test for advanced aircraft
electrical systens
aT4-13808
¥hat's wrong with airline earpings --- operating
costs vs consuner spending habits
. A74-13973
The co3t of a quality product ~-~ Het alrcraft
hard¥are and systems
A7T4-13975
Make no mistake about it — Bir tramsport
prodectivity dezands a total and dedicated *tean
effort.* —-- Boeing 747 wodification progqram
. B74-13977
Advanced conmposite P-5 fuselage cobponent ---
desiqn, tooling, fabrication and assepbly
flexibilities
A74-14763
Cost effective composite structures ——- fiber
reinforced helicopter rotor blade design and

fabrication
ATY~ 14718
COST EEDUCTION
Hodular construction - Fully optimized ---
aircraft engines
A74-13978

CRACK PROPAGATION
Recent research activities at the Aeronautics
Institute of the University of Pisa in the field
of aircraft structure fatigue .
A74-13365
Probleus of stress corroslon in the case of
alusinun alloys enploved in acrospace technology
A74-13018
Lapinated metallic structure - An approach to
fractute control
BIa=-14754
Flight monitor for 4et enqine disk cracks and the
use of critical length eriterion of fracture
mechapics

[BASA-TN-D-THH3 H74~12187
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SPBJIECT INDEX

Fatique crack growth and resideal strength of
alupinium alley sheet at temperatures down to ~75¢
=== 4in aircraft structures at temparatures down
ta «75C
[ BLE-TR~-72096~0] ‘ RTh~12248

Patique crack growth in aluminum alloy sheet
material under flight-simulation loading.

Bffects of design stress level and loading

frequency ’

I BLE~TR-72018-0)
CRACKING (PRACTIURING) .

Fracture mechanics applications in materials
selection, fabricaticon sequencing and inspaction
FTRAIAL PAPPR 72-3831 A784-159638

CRASH LARDING

Desiqn of crashworthy aircraft cabins based on

dynapic buckling .

K78-13633

AT4-1591
CRITEBRIA
Cricteria for the siting of major airperts
. AT4-14516
CRITICAL FLOW R
Velocity characteristics of a turbipas with
adjustable nozgzle diaphragus
AT4-15719
CEFTICAL VELOCIPY ‘
The effect of gyroacopic moment and distributed
mass onp the vibration of a rotating shaft with a

rotor
ATh-14621
Concerning wave processes in a shell-qa=z systen

AT5~15573
Hole of aerodypanic dawping in problems of the
flatter of sapdwich panels and circunlar
cylindrical shells
AT4-15180
CEYOGENIC EQUIPHAENT
Functiocnal tests of a cryc-cocled mazs
spectrometer ion source in a swpersonic wind
tunnel
ATU~-14548
CURLRG
Effective methods for fabricatlion of large
polyinide~matriz alrcraft components
AT4~147400
CYCLIC LOADS
Multi-axial low cycle fatique test rig --- for
aircraft conpressors and turbine disks
) A74-14158
Flight~pby-flight tests wvith notched specimens
using a wing upper sucface load spectrum
[ LEF=FB=104,721
CYLINDRICAL BODIRS
Influence of the atnosphere in the fall of bodies
into water

¥74-11839

ATU-13178
CILIRDEICAL SBHELLS
The influence of a high velocity fluid environment
on the static and dynamic stability of thin
cylindrical shell structures .
AT4-13321
Concerning wave processes in a shell-gas systea
A74-15573
Role of aerodynamic damping in problems of the
flutter of sandwich panels and circular
cylindrical shells
AT4-15784

DANPIRG

Investigation of the effect of induction damping

of vortices ln their lnteraction with a wing
A74~15708

Bffect of steady state conlng angle and damping oh

whirl flutter stability
ATH-15967
DATA HNANAGEKENT

Cost effective bhoilt-in test for advanced aircraft

electrical systens
A7h-13808
DC 7 AIRCEAPT . . :

The keasurement of the DC-7 trailing vortex systen
using the tower £ly-hby technique
[FAA-RD-73-1411}

DELTA WINGS

Supersenic flow about slab delta wings and

wing-body confiqurations

¥74-127M8

AT4-13152



SUBTECT INDEX

The aérodynamic characteristics of some variable
geometxy wing forms, derived froam delta winqgs,
qgothic and mild-ogqee wings

A74—15810
Calcylation method for the supersonic spanwise
tvisted rectanqular vings
: ) A74-15820
Analyais ¢f the low-speed flow over a slender
sharp edged delta wing at angles of attack
H70=-12034
DEPQSITION
Deposition and corrosion in gas turbines;
Proceedings of the conference, London, Enqland,
Decenber 6, 7, 1372
BTU- 14563

DESCENT TRAJECTORIZS

‘Simulator tests of pilotage error in area
navigatien with vertical guidance - Effacts of
descent angle and display scale factor

AT4-14595
DESTLPURIZING

Lir mobility fuel cell study --- desulfurization
of JF-4 fuel
fAD-T667571

DIBLECTRIC PHEOPEETIES

Polvimides for advanced radomes —--- heat resistant
reinforced composite materials

RT4-12T42

LT70-147328
DIFFUSION WELDING
Fabrication and repair of titanium endine
componente by welding
' A704-14768

DIGITAL SIAULATION
General description of the rotorcraft flight
singlation computer proqram (G-81)
[AD-7672391
DISCHARGE COEFFICIENT
Determination of the gas temperature im front of
the turbine of a bypass turbofan engine

FT4-12728

ATH=15721
DISPLAY DEBYICES )
motlon relationships in aircraft attitvde and
quidance displays - 2 flight experiment
A74-14597
Aircraft simmlator motion and the order of merit
of £1light attitude and steering guidance displays
A4~ 14598
Sope trends im air traffic comtrol
- A74-16074
Eurocontiol evaluation of the Standard Blektrik
Lorenz /SEL/ Doppler VOR-DNE and Decca Omnitrac
computing, mavigation and display system for
area navigation. Phase IIXI - Flight trials
19271-1972
A74~-16075
survey of solid state reflective/transmissive
display media
Fap-757644 1
DISTANCE MEASURING EQUIPMENT
Burocontrol evaluation of the Standard Blektrik
Lorerz /SEL/ Doppler VOR-DEE and fieced Ombitrac
computing, navigation and display system for
area navigation. Phase III - Plight trials
1971-19722

¥74-12938

AT4-16075
DOPPLER EFFECT
Two—color dual-bean backscatter laser Doppler
velocimeter
ATu-14093
Eurocontrol evaluation of the Standard Elektrik
lorenz /SEL/ Doppler VOR-DME and Decca Qmpitrac
computing, navigation and display system for
‘area navigation, Phase IIT - Plight trials
1971-1972
a7a-16075
DOCTED FLOW
" Berodvnamic characteristies of a lardge-scale model
with a swept wing and a det £lap havimg an
expandable duct
[ NASA~TH-X-622811
DYWAMIC CTHARACTERISTICS
A similarity parameter for scaling dynamic inlet
distortion -
[ASME PAPER T3-WA/RAERD-31
DYNAMIC MODELS
A direct pethod for liunear dynamical problems in
continuun nechanics with randon loads

N74-11826

A74-13245

A78-13164
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ELASTIC BARS

DINANIC RESPONSE
The behavier of a2 wing panel in a stream of gas
under transient coenditions
AT4-15757
Desliqn of crashworthy aircraft cabins based on
dynamic buckling
AT4=-15971
The identification of aireraft powerplant dynamlc
response from flight tests using power spectral
techniguaes
{ RAE-TR-73049)
DPYWNABIC STARILITY
Dynamic stability of straight airplane wings
regarded as thin-walled bars

FT4-12725

AT4-13362
pesigning a dynanically stable bhody with lifting
surfaces for a follower leoad
a74=-15710
DYNARIC STEDCTORAL ANALYSYS )
Finite element analysis of supersonic pamel flutter
AT4-13001
Dynamic analysis of a system of hinge-conhected
rigid bedies with nenrigid appendages

AT4-150023
BARTH RESOURCES
The Federal Sovernment and enerqy: R and D
historical backqrousnd
N74-12687

EARTH RESOURCES INFORBATION SYSTER
4 performance and cost analysis of aircraft and
satellites for operational earth resources systems
A7D-14873
BAETH RRSQURCES SURVEY AIRCRAFY
An earth resources aircraft facility --— remote
sensing flying platform
ATY-12974
A perfornance and cost analysis of aircraft and
satellites for operational sarth resources systems
A70-14873
EARTH RESOUBCES TECHWOLOGY SATELLITES
A performance and cost analysis of aircraft and
sateliites for operational earth resources systens

ATU=-14873
ECOMOBIC ANALYSIS
Aceess to airports --- sarface links to urban
centers
. AT4-145305
Economic consequences of ailrport developaent
A74=-14515

BCONORIC PACTORS
Airpvorts for the 80s: Proceedings of the Fourth
§orld 2irports Conference, London, England,
April 3-5, 19713
A74-14501
Demands for air transport - 1980-1990
ATu-14502
Short take-off and landing --~ cost penalties and
operational advantages

ATu—-14505

Changes in the Buropean air transport pattern
: AT4-14507

Economic consequences of airport developpent
ATU-14515

The role of local planning asthorities in relation
to the siting and develogment of airports
AT4=-14517
TranspoIt aerospace industry contributions to
modern problem solutions /¥. Rupert Turnbull
Lecture for 1973/
A74-15045
EDDI CORRENTS
Flight wmopitor for jet engine disk cracke and the
agse of critical length criterien of fracture
mechanics
{ NASA-TN-D-74831
RJIBCTORS
Theoretical analysis of the poise characteristics
of an efjector et

RTU-12187

AT4-13048
ELASTIC BARS
Dynamic stability of straiqht airplane vings
reqarded as thin-walled bars
ATu~-13362



BLASTIC BUCKLING

ELASTIC RUCKLIRG
Buperical analysis of stiffened shear vebs in the
postbuckling range
ATa-13886
ELASTIC PLATES
The bebavior of a wing panel in a streap of gas
apder tramsient conditions
ATa-15757
ELASTIC SHELLS .
Concerning wave processes in a shell-gas systen
ATU-15573
BLASTIC WAVES
Waves in an elastic nedium generated hy a paint
source moving in an overlyving fluid sedium
ATL- 14928
BELASTOPLASTICITY
glastic, plastic behavior of a rotor. I - Analysis
of an apisvametric rotor whose radius varies in
axial directipn
AT4-14620
ELECTRIC ROQUIPMENT TESTS
Cost effective built-in test for advanced aircraft
electrical systems
ATu-13808
BLECTEIC POWBAR SUPPLIES
Pover conditioning s¥stes for FAA 3ir Route
Traffic Control Centers
AT4-14933
ELECTROACOUSTIC TRANSDUCBES
Electroacoustical performance reguirements for
aircraft nolse certification measuresents
A70-13799
ELECTRONAGNETIC HADIATIOR
The electromagnetic compatibility of asronautical
compunication and navigation systans with radio
frequency dielectric heaters and
superregenerative receivers
[ BCAC-PR-72-0451
ELECTRON BEAK WELDING
5liding-seal electron-beaw welding of titanium
ATu=-14752

RT4-11973

BLECTRONIC EQUIPHEET
Western Electronic Show and Convention, San
Francisco, Calif., Septesher 11-14, 1973,
Praceedings
ATU-1U4126
The electromagnetic compatibility of asronautical
comnunication and navigqation systems with radiec
frequency dielectric heaters and
superregenerative recelvers
{ BCAC=PR=-T2-0451
BLECERQEIC EQUIFHEST TRSTS
3 compiler—compiler system for aviomnic test
languaqes ~-- syntax and semantics inputs for
target languade production

N74-11973

AT8-13804
Oser report on antomatic test equipment ——— RJ37Y
VYiggen aircraft avionics saintenance testing
A7u-13813
computer aided test desiqn today —--- for avionics
paintenance onboard airecraft carriers
. A74-14127
ELEVATION ANGLE
Location of aircraft by an acoustic method
a74-13028

EMEBRGRHNCIES
gvaluation of the structural inteqrity of am
alrcraft loading walkway under severe fuel-spill
fire conditions
{ FAR=RD=T73-1441
ENERGY DISTRIBOTION
pistribution of turbalent kinetic energy in the
wake of an airfoil in detached flow

H1u-12716

ATY-13041
ENBRGY SOURCES
The Pederal Government and enerqy: R and D
historical backqround
N74-12687
ENGINE DESIGE
podular copstruction - Fully optimised ---
aircraft engines
AT4-13978
rerodynamic aspects of gas turbine blade corrosion '
ATud=14567

8RCL progress report --- multirole combat aircraft
turbofan enqine design
AT4-15151
conputerized desiqn of transport airplane
AT4-150445
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SUBJECT INDEX

ENGINE INLETS
gffect of subsonlc ihlet 1lip geonetry on predicted
surface and flow Mach number distribetions
[ WASA-T¥~D-T446] .H74-11812
ENGINE HOISE
Acoustic characteristics of a gas turbine exhanst
model
[ASME PAPER 73-WA/GT-3] 3T4-13296
Jet epgine exhaast nelse due to rough conbustion
and nonsteady aerodynamic sources .
- AT8=-13958
rest and evaluation of a quiet helicopter
confiquration HH-43B
AT74=-15640
The results of low-speed wind tunnel tests to
investigate the effects of the HASA refan JTBD
engine nacelles on the atability and control
characteristics of the Boeing 727-200
T NASR~CR-1345031
EHGIKE PARTS
Long range view of materials research for civil
trapsport alrcraft

R74-11808

ATU-14756
BRGINE TEST3
purbine corrosion - Eig evaluation and engine
experience
ATY-14583
ENVIROEMENT PROTECTION .
rdvanced technology for reducing aircraft engine
pollution

[ASHE PRPER 73-WA/AERO-2 ] ATU-13244
7he role of certification in freeing the
environment froa aircraft noise nuisance
ATu-13797

E#VIRONMNERTAL ENGIEREEEING
The Tols of local plamning awthorities in relation
to the siting and development of airports
AT4-14517
EPOXY RESIES
Fabrication of advanced fibrous composite structures

[SHE PAPER EN73-716] ATU-13953
Harmco 5208/T7300 — A graphite—epoxy¥ 8ysten
engibeared for high-perforpance aircraft
gtructures
ATU-147232

Irproved pmanufacturing of the F-143 copposite
horizontal stabilizer
A7U-14739
pevelopnent of a graphite-epoxy tailbeoom for a
high-perfornance armed helicopter
17414748
Conpesite to metal bonding using structural
thexnosetting adhesives
: A7 4-14786
Impact resistance of composite fap blades ---
fiber Teinforced graphite and boron epoxy blades
for STOL operating conditions
[HASA-CRE-134515]
EQUATIORS OF WOTION
Rolling motion of variable sveep aircrafts, II
AT8-15U4¢

N74-12285

The equation of flight webicle roll motion
A74-1572¢8
¥onlinear bending and torsion of rotating beans
wvith application to linear stabillty of
hindgeless helicopter rotors
R74-12545
ERROR ABALYSIS

Investigation of pachining errors caused by
geometrical inaccuracies of the bench in rotary
milling of turbipe blade prefiles

-AT4-16306
RSCAPE (ABAEDONMENT)

Evaluation of the structural integrity of an
ajreraft loading walkway under severe fmel-spill
fire conditions
{ FAA-RD-73-144])

BIBAUST GASES

The reduction of gas turbipe idle emissions by
fuel zonlng for compressor bleed
[ASHE PAPEE 73-WA/hERO-1] ATy4~-13243

2dvanced technology for reducing aircraft engine
pollution .

[ASHE PAPER 73-WAs/AERO-2) A7Ta~13244
sampling a turbine engine exhaust for average

enissions

[ASME PAPER 73-WA/GT-9]

nru-12716

A74-13300
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SURFECT INDEX

Emigzaion calculations for a scranjet powered
hypersonlc transport
{HASA-TH-I-71664] R74=12045
A preliminary semsitivity analysis of the coupled
diffusion and chewistry model —-—— effect of S5Y
operations on asbient ozone in lower stratosphere

[ ¥ASA-CR-132369] HT4-1282%
Air pollution from airports
[TE-595~721 N74-13318

EXHAUST HOZZILES
Jet engine exhaust nolse due to rough combustion
and nonsteady asrcdynarlc sources
ATE-13958
EXITERFAL STORES
Techniques for reducing the vibration of racket
launchers mounted on helicopters
[AD-7672371
BITEERALLY ELOWN FLAPS
Hoise teats onh an sxternally blown flap with the
engine in fromt of the wing
[HASA-TM-I-2982] . RT4-11813
¥ind tunnel lnvestigation of an upper surface
blown jet-flap powered-lift configuration
[HASA-TH-D-73991

R74=-12729

H7i-11832

P=5 AIRCRAF?T
advanced coeposite F-5 fuselaqe component =—--
design, tooling, fabrication and a=semdbly
flexibilities
ATa-14763
P=1d AIRCRAFT
Iuproved panufacturing of the F-14A composite
horizaental =tabilizer
AT4-14739
Low—speed wind tunnel investigation of the
lateral-directional characterisitcs of a
large-scale wariable wing-sweep fighter model in
the higb-1f£ft configquration

[HASA-TM-E-G2306] R76-12714
P-28 TRANSPORT? AIRCRAFT
F28 - Development of the Mk 5000/6000. II -
Developnent of the family
AT4-15152

F=111 ATHCEAPT
optical factors in aircraft windshield desiqn as
related to pilot visual performance --- effect
on pilot wvision in forward directlon
faAD-7672037
PAIL-SAPE SYSTEMS
Recent research activities at the Aerobautics
Institute of the University of Pisa in the field
of aircraft structure fatique

R74-12733

AT76-13365
rover conditioning system for Fii Air Route
Traffic Control Centers .
AT4—14133
FALLING
Influence of the atmosphere in the fall of hodies
into water
ATU=-13176
FPAW IN RING RIRCRAFT
Theoretical and experimental investigation of the
perfornance of a fan-in-wing ¥T0L configuration

[ HASA-TH-D~-T493] T4~ 11823
FATIGUE LIFE
Fracture toughness and ndt requirements for
aircraft design
Ll?ﬂ-15033

PATIGUE TESTS
Recent research activities at the Aeronauties
Institute of the University of Pisa in the field
of aircraft structure fatigne
ATU=-133653
Multi-axial low cycle fatigue test riq --- for
aircraft compressors and turbine disks
ATi- 18158
Laminated anetallic structyre - An approach to
fracture control
ATU- 14754
A standardized load sequence for flight simunlation
tests on transport aircraft wing structures ;
[ LBF-FB-106,/731 NT4- 11801
Review of investigations on aeronautical fatigue
in the PFederal Republic of Germany, May 1969 -
Juanae 1973

(LBF-5-108] ¥T4-11843

a-15

FLIGHT CHARACTIERISYTICS

Fatigue-test acceleration with fliqght-by-fliqght
loading and heating to sinulate
supersehic-trapsport operation
{HASA-THN-D-7380) RT4-12261

Patique crack growth {n aluminum alloy sheet
material under flight-simulation loading.

Bffects of design stress level and loading

frequency

[ BLR-TR-72018-01]
PEASYIBILITY ANALYSIS

Peasibility study of use of polysulfide sealants
for corrosion protection of spot welded alusinen
alloys

H¥74-13633

ATu-14771
PEEDBACK CONTROL
Peedback control of an airplane with time varying
gain
AT4=-15447
Analysis and testing of aercelastic model
stability augnentation systems —--- for
supersonic tramnsport aircraft wing and B-52
aircraft control systes
[HASA-CR-1323851 B74-11807
Analysis and testing of stability augquentation
systeas --« for supersonic transport aircraft
wing and B-52 aircraft control systenm
[ HASA-CR-1323491
Anralysis of asroelastic nodel stability
angeentation systens --- for application to
supersonic transport alrcraft
[ BASA-CR-132354)
PIGHTRR AIRCEAFT
Sone stability and control aspects of
airframespropulsion systen interactions on the
YP~12 airplarne
[ ASHE EAPBR 73-WA/ABRO-4] A74-13208
HACR praogress report ——- pultirole combat aircraft
turbofanr engine design

HTu4-11809

RT7a-11829

a708-15151
The light-weight high-performance Y¥-17
A74-15953
Differential gawe barriers and their application
in ajir-to-air combat
[ AD-7668907
FINITE ELEBENT KETHOD
Finite element analysis of supersonle panel flutter
A74~13001

R74-13696

FINNED BODIES
Designing a dynawically stable body with lifting
surfaces for a fellower load
A74-15710
FINS
Asyaptotic behavior of the selution of the
Havier~Stokes equations mear fins
AT4-15779
FIRES
Evaivation of the structural inteqrity of aun
aircraft loading walkvay under severe fuel-spill
fire conditions
[ PAa~-RD-73~1441
FLAPPING BINGES
Effect of steady state coning angle and damping on
whirl flutter stability

N74=-12716

AT-15967
FLAPS [CONTROL SUEFACES)
Fabrication of advanced fibrous composite structutres
[SME PAPER ER73-716] AT4#—13953
Design and fabrication of an aercelastic flap
element for a Short TakeOff and Landing {STOL)
aircraft model

[ HASA-CR-1323331 W74=12717

FLAT PLATES
Pinite element analysis of supersonic panel flutter
AT74-12001

FLEIIDLE BODIES
Balapcing of a flexible rotor. III - Oniversal
state of balance of a flexible rotor
irrespective of its bearing stiffhess
AT74=-14622
FLIGHY ALTITUDE
Terminal quidance system --~ for quiding aircraft
into preselected altitude and/or heading at
tereinal point
[ RASA-CASE-FRC=-T10049-1]
PLIGET CHARACTERISTICS
approximate methods for estimation of cruise range
apd endurance: Aircraft with turbo-jet and
turbo-fan engines
[ ESDU-73019]

H70-130420

N74-12709

g7 <



FLIGHT CONDITIONS

Introduction to estipation of range and endurance:
aivcraft with turbo-1et and turbo-fan engipes
rESDU~730181 H14=-12710

PLIGHT CONDITIONS

Analysis of passenger acceptance of commercial

flights having characteristics similar to STOL
AT4—-15046
FLIGHT COFTROL

Motion relationships in aircraft attitude and

quidance displays - & flight experinment
ATu=-14597

Pilotage error and residuwal attention - The
evaluation of a perforpance centrol system in
airberne area pavigation

A74-15630

The desian of an optimal adaptive
lateral-directional flight control system for a
hiqh-perfornance aircraft

Wu=-11320
study of a control system to alleviate aircraft
response to horizomntal and vertical gqusts ---
for short takeoff aircraft with vane-controlled
qust-alleviation systen
[HASA-THR-D-7278% N74=-11825

STOL tactical aircraft investigation. Volume 5,
part 1z Flight control technology: Systen
analysis and trade studies for a medium STOL
transport vith vectored thrust/mechanical flaps
~-=- for trahsport aircraft confiquration
[AD-7666421 N74-11847

FLIGHT INSTRUBENTS . .
An oscillatory method for the flight calibration’
of sideslip and incldence sensors
AT4-14263
an exoloratory simulation study of a head-up
display for general aviation ligktplanes
[RASA-TN-D~74561
PLIGHT MECHAXNICS

analysis of the use of an anxiliary wing on a

helicopter. 11

¥714-11837

AT74-16038
FLIGHT PATHS
Plight experience with the decelerating noise
abatement approach !
T RASA-TH-X-560201
FLIGHT SAFETY
control of air traffic by aid of satellites
N74-123154
Adr traffic controlscollision avoidance system
interface sioulation, phase 2 --- based on high
density terminal area with simultaneous
approaches to parallel runwvays
fFAAR-NRA-T73~0G0] BMM-12361
Microwave Landing System {BLS) development plan as
proposed by AIL during the technigue analysis
and centract definition phase of the national
HLES development prograp. Part 3.0, Volume 3.2:
appendix A: Svystem technigue summary. Appendix
B: Functiobal requirements summary. Appendiz C:
Detailed feasibilitv bardware specifications
f FAR-RB-73-166-VOL-2.27% RT4~13421
Potential conflict prediction and associated
functions for oceanic air traffic control
automation
[aD-767453%
FLIGHT SINULATIOR
simylator tests of pilotage error in area
navigation with vertical guidance - Effects of
descent angle and display scale factor

NTU=-12720

R70-13427

AT4-14595
Patique-test acceleration with £light-by-fliqht
loading and heating to simulate
supersonic-transport operestion
[ HASA-TH~D~73801 ‘H74-12261
Geperal description of the rotorcraft fliqht
sinpulaticn computer pregqram {G-81)
fAD-7672391 W14-12728
ratigue crack qrowth in aluminup alloey sheet
paterial under flight-sisulation loading.
Bffects of design =tress level and loading
frequency
{ NLR~TE-72018-11
FLIGHT SIBUDLATORS
aircraft sipalator motiop and the order of merit
of flight attitude and steering guidance displays

N74-13633

AT4-14598
Oses of a visual landing system in prizary fliqht
training
a74~14599

SUBJECT INDEX

on the effect of reliability of simulation results
on the pethodology of f£light teating and
simulation :
[ NASA-TT-F-151751]

PLIGET ¥ESTS

Eurocontrol evalmation of the Standard Elektrik
Lorenz /SEL/ Doppler VOR-DME ard Decca Ounitrac
computing, navigation and display system for
area navigation. Phase III - Flight trials
1971~1972

- ¥7Te-12015

a74=-16075

on the effect of reliability of simulation results

on the methodology of flight testing and

simulation

[HASA-TT-F-151751] RT4-1201%
¥on dimensional methods for the measurement of

hover performance of turhine engined helicopters

 ES2D-73027) ¥74-12711
Idencification tests with optical mights and

reconnaissance aids in helicopters

[ FOA-2-C-2533-D8/B1/M6 ] H74-12721
the identification of aircraft powerplant dynamic

response from flight tests using power spectral

techniques

[ RAE-TR=-73049] NT4-12725
Investigation of the maneuverability of the $-67

vinged helicopter

Fap-7675591 R74-12735
FLIGHT YEHICLES
The equation of Flight vehicle roll motion
LBTH-15728

PLOW CBARACTERISTICS
Investigation of the characteristics of flows past
plates at large anglas of attack
274-13183
gffect of subsonic inlet 1lip geometry on predicted
syrface and flow Mach nunber distributions
THASA-TR-D-T4H46) NT4-11812
study of the temperature influence oh induced flow
effects. Part 2: Influence of ground effects
on hot-air det mixing in steady atmospheric air
fIFD-9,/71-PT~2] RT4—-11845
analysis of the low-speed flov over a slender
sharp edged delta wing at angles of attack

K74-12034
performance of conical diffusers in incompressible
flow
[ ESDU-73024 ) w74-12986

Exact solutions for conical aized flow rotors.
Part 23 Canbered blades of finite thickness
{ REL-524-PT-2] R74-12989
FLOR DISTOREION
i similarity parameter for scaling dynamic inlet
distortion
[ ASME PAPER 73-WA/AERO-31
FLOR DISTRIBUTIONH
Theoretical and experimental lnvestigation of the
performance of a fan-ip=-wing VTOL configuration
T HLSA-TH-D-T70493) RT4-11823
FLON BOUAFIQNS
Exact solutions for conical mixed flow rotors.
Part 2: Cambered blades of finite thickness
{ REL-524-PT~2] N74-12989
FLO¥ VISUALIZATION
Experimental study on the characteristics of an
isplated swept~back aerofoil with two parallel
side-walls

ATY4-13245

ATH~-12971
The measnrenent of the DC~-7 trailing vortex systen
using the tower fly-by technigue
f PAA-RD-T3-1417] NTu-12718
Yortex shedding from the ram wing vehicle ---
pased on flow visualization of ram wing secface
effect vehicle wake
rap-76723u1
FLDIpP PLOW
Heat transfer of a disk rotating in a casing -—-
copling fluid flow in gas turbine engines
[NASR=TT-F=15199]
FLUTTRR ANALISIS
¥ote on the aerodynanic theory of oscillating
T-tails. I - Theory of wings oscillating in yavw
and sideslip

R78-12727

N74-12572

A74=-15TH7
Effect of steady sState coning angle and damping on
whirl flutter stability
AT4-15967



SUBJECT INDEX

Onsteady gas dynarics problems and aeroelastic
applications related to flight vehicles
TAD-T767605]

PLYING PLATFORAES

&n earth resources aircraft facility --- remote

sensing £lving platform

H74-12734

A74-12974
Evaluatzou of the helicopter as & capera platfora
AT4-14480
FEACTDRE EECHARICS
Fracture mechanics aircraft structural design
application and related research
- ATU-Tug6d
Fracture mecharics applications in materiasls
selection, fabrication seguencing and inspection
TAIAR PAPER 72-383] AT4-15958
Developaent and evaluation of methods of plane
stress fracture analysis. Part 1: Review and
evalnation of structural residual strenmgth
prediction technigues
[AD-T6T614]
FRACTUEE STEEBNGTH
Sliding-seal electron-beam welding of titanium
AT4-14752
Fracture tobghress and ndt regquirements fer
aircraft design

NT4-13262

AT4-15033
Fatigue crack growth and residual strength of
aluminium alloy sheet at temperatures down to -75C
—= 4in aircraft structures at teanperatures down
to -75C
[ XLE-TR-72096-07} ¥ra-122u8
Developuent and evaluation of methods of plane
stress fracture analysis. Pacrt 1: EReview and
evaluation of structural residual strenqth
prediction technigques
[aD-7676141
FREE PLIGHY
Control of laminar flowv past a wing in free flight

¥i14-13262

AT4-15567
FREE FLOW
A criterion for assessing wind-tunnel wall
interference at Mach I
ATO-15972
FHBREZING
ACY icing problems -—- air cushion vehicles
aTe-16200
FOUBL CBLLS

Air mobility fuel cell study --- desulfurization
of JP-i fuel

[AD-7667511 F74-12702
The 1.5-kW fuel cell powerplant
{AD-7673021 HI4-12M4

FUEL COMBUSTION
- Conversion of fuel nitrogen to ¥O0x in a compact
cornbustor
f ASKE PAPEN 73-WA/GT-21
FUEL CONSUNPEION
Enerdy in trarsportation ——— enerqr costs of
passenger and cargo transportation

AT4~13293

R74~-13675
TUBL CONTROL
Alr ané fuel monitoring for gas turbines
LT4~14565
FURL CORBOSION
Problems of future high-temperature corrosion
regearch and testiagq
ATo- 14564
The assesspent of hot corrosion resistance by riqg
testing - Philosophy and experiepce.
h7u-14580
PUEL TBSTS
JP-4 thermal stability survey ~-- analysis of
physical properties of 19 JP<4 fuels
[ AD-767591]
PURL~AIR -RATIO
The reduction of gas turbine idle enmissions by
fuel zoning for compresser bleed
FASBE PAPER 73-WA/AERO-1] A79=13243
The effects of water, pressure, and equivalence
ratio on nitric oxide production in gas turbines
[ASNE PAPER T3-RA/GT~11 A74-13292
FURGY
Funqus resistance of polyvinyl acetate latex dust
control paterial --- hellcopter landing pads
[AD-767256] 74—

H78-13501

13286

GAS TURPINES

PUSELAGES _
Advanced composite P-5 fuszelage component —--
desiqgn, tooling, fabrication and assembly

flexibilities
AT4-10763
Torsion of conical thin-walled aircraft components
ATu-15817
FUSION WELDING
Fabrication and repair of titaniupm engine
components by weldinqg
AT4-14768

GAHNR THREORY
pifferential gase barriers and their application
in air-to-air combat
{AD-7668307
GAS BEARINGS
The stablility of flexibly supported, externally
pressurized gas Journal bearings - Case of a
rigid roter

F74-13696

ATu-14623
GAS FLOW
Concerning wave processes in a shell«gas Systen
ATU-15573

peternination of the gas temperature in front of
the turbine of a bypass turbofan engine
, ATU~15721
GAS TEEPERATDRE .
Determination of the gas temperature in front of
the turbine of a bypass turbofan engine
AT4-15721
GLS TURBINE ENGINES .
The reduction of gas turbine idle emissions by
fuel zoning for compressor bleed
[ASHEE PAPER 73~-WA/AERO~-1] aT4-132483
Advanced technology for reducing aivcraft engine
pollution
fASME PAPER 73-RA/AERO-21 AT4—13244
Acoustic characteristics of a gas turbine exhaust
rodel
[ ASME PAPER 73-WA/GT-51 A74-13296
Status of state aitr emission regulations affecting
gas turbines
[ ASHE PAPER T73«WA/GT-8] AT4~13299
Sampling a turbine engine exhaust for averadge
enissions
T ASME PAPER 73-WA/GT-9] 27413300
Problems of futnre high-temperature corrosion
research and testing

ATU—-Tu564
Turbine corrosion - Eiq evaluyation and engine
experience
A74=14583

Application of powder metallurgy in gas turbine
aircraft enqgines
LT4=14765
Influence of the compressor characteristic on
gas—turbine engine operation under variable
pressure conditions at the exit section of the
propelling nozzle
ATH=-15733
Heat transfer of a disk rotating in a casing ---
cooling £luid flew in gas turbipe engines
[ HASA-TT-F-151991] NTU4-12572
Introduction to nondimensional methods for the
neasurement of performance of turbine-engined
helicopters
[ ESDEB-73026 ] WT4=-12712
A nomerical solution for the heat transfer between
anh axi-symmetric air 4et and a heated plate ---
applied to perforsance of gas turbine enqines
[AD-7672661 HI4=-13510
GAS TURBINES
The effects of water, pressure, and equivalence
ratic on nitric oxide production 1n gas turbines
[ASHE PAPER 73-WA/GT-1)] AT4-13292
Depositicr and corrosiorn in gas turbines;
Proceedings of tha Conference, London, England,
Degembher &, T, 1972

A7u-14563
Air and fuel monitoring for gas turbines

ATU=14565
Aerodynamic aspects of gas turbine blade corrosion

RT4-14567

The assessment of hot corrosien resistance by rig
testing - Philosopby and experience
AT4-14540



GAS~SOLID IBRTERFACES

Yelocity characteristics of a turbine with
ad{ustable nozzle diapkragms
AT4~-15719
Experimental investigation of the effects of tip
clearance and end losses op axial corppressor
performance
[ AD~767656 1
GAS=SOLYD INTBRFACES
Waves in an elastic medium generated by a peoint
source moving in an overlying fluid nediunm
A70-14928

R74-13511

GELS '
Aircratt fuel system tests with delled
fuel-flowneter calibration, fuel boost pump and
jettison tests

[FPAA-HA-T73-u3] RT4-11828
GENBRAL AVIATION AIECRAPY
Some trends in air traffic control
A74-16074

Low speed aerodvnamie characteristics of a 17
percent thick airfoil section desiqued for
qeneral aviation applicatfons
[ HASA-TR«D=-T4281 Rl4-11821%

An exploratory simulatior study of a head-up
display for general aviation lightplanes
[HASA-TN-D-T456] HT4-11837

Lightnipg effects on general aviation aiccraft
[ FAA-ED-73-99] NTu-12167

General aviation air traffic pattern safety analysis
I RASA-TH-I-694551] R70~-13422

GEBMANY

Review of investigations on aercnautical fatigne
in the Pederal Republic of Germany, May 19695 -
June 1973
[LBF-5-1081

GLASS FIBERE EBIWFORCED PLASTICS )

Effective methods for fabrication of large

polyinmide-matrix aircraft componentis

NT4—11843

274-14780
GOTERNNENT AINDUSTEY RELATIONS
status of state air emission requlations affecting
qas turbines .
[ASME PAPER 73-WA/GT-81
Make no mistake abeut it - Rir transport
productivity demands a total and dedicated 'team
effort,' -=- Boeing T47 modification program
aF4-13977

274-1329%

GRAPHITE

Pabrication of advanced fibrous composite stroactures
fSHE PAPER EMTI-T161 A74-13953

Inpact resistance of composite fam blades ———
fiber reinforced qraphite apd boron epoxy blades
for 510L operating conditions
fFASA-CP-1345151}

GROOND EFFECT

Study of the temperature influeace on induced flow
effects. Part 1: Test eguipaent for ground
effect investigations using circular kot air fjets
[1FD-8/71-PT~1] H74-11844

Study of the tepperature influence on induced flow
effects. Part 2: Influence of ground effects
on hot-air 4Yet mixing in =mtepady atpmospheric ailr
[IFD-9/71-PT-21 NTu=11845

STOL tactical alrcraft investigation., Volunpe 4:
Analysis of wind tunnel data: Vectored
thrust/mechanical flaps and internally blown Het
flaps —-- for transport aircraft confiquration

n74-12285

[AD=-T666411] WT4-118u6
GROOND EFFECT BACHINES
ACV icing problems --=- air cushiop wehicles
A7u- 16240

Vortex shedding froa the rem wing vehicle ———
based on flow visualization of ram wingq surface
effect vehicle vake
[AD-T7672341

GROUXD HARDLING

Dynakic KWanchester adr transport region --—-
passenger and carqgo handling facilities, runway
wodifications

Nia-12727

a7u-15863

GROUYD STATIVMS
Fowar conditioning system for FAL alr route
traffic contrel centers
N74-12636

<

SUBJECT INDEI

Software definition study for the Reronautical
Satellite Communications Center. Volume 1:
pafinition specifications. Part 1: General
presentation of the Aeronautical Satellite
compunications Center and its software
[ BXx-5102/27-73/3091] NTU-12864

Software definition study for the Reropantical
Satellite communications Certer. TYolume 1%
pefinition specifications. Part 2: Description
of operational and simulstion functions
fEX—-5102,27-73/305] N74=-12865

software definition study for the Reronautical
Satellite Communications Center. Volume 2:
Progranping specifications. Part 1: Software
organization and general description
[ BX-5102,27-73/296] N74-12866

Software definition study for the Aeronautical
satelljte Commghications Center. TVolunae 2:
Programmning specifications. FPart 2:
pescription of operational fusctions

. TEXI-5102/27-73/3081 NT4-12867

Software definition study for the Rercnautical
Satellite Conmunications Center. Volume 23
Progransing specifications. Part 3: Pescription
of simulation function
[EI-5102/27-73/299] H74-12068

Saftware definition study for the Aeronautical
Satellite Comnunications Center. Volume 33
pefinition of the means ——— noting compuoter
nenory requirements and program exacution time
rBXI-5102/27-73/311] BT4-12869

Softvare definition study for the Aeropauntical
Satellite Conauttications certer. Volums 8:
Planning =<~ for Aerosta pregram

[ BI-5102/27-73/3151 W74-12870
GROURD SUFPFPORY EQUIFNERNT
Trende in transport aireraft avionics
[ HASA-TN~-X-62322) BTu-12715

-Evaluatlon of the structural lotegqrity of an
aircraft loading walkway under severe fuel-splll
fire conditions
{ PAA-RD~73-104 ]

GROURD~AIR-GROUND COANONICATIONS

Softvare definitjon study for the Reronautical
Satellite Comnunications Center. Yolume 1:
pefinition specifications. Part 1: General
presentation of the Aeronautical Satellite
Conmunications Center and its software
[ BX-5102/27-73/309) N74-12860

Software definition =study for the Rerorautical
Satellite Comnunications Center. Tolune 1:
Definition specifications. Part 2: Description
of operational and simunlation functioensa
[ EX=-5102/27~73/305] N74-12865

Software definition study for the leronautical
Satellite Conmmunications Center. Volume 2:
Frogramaing specifications. Part 1: Software
organization and qeneral description
[EE-5102/27-73/2967 H74-12866

Software defipition study for the Reronantical
Satellite Comnonications Center. Volume 23
Proqranming speclifications. Part 2:
bescription of operational functionsa
{RBI-5102/27-73/3081 RTu~12867

Software definition study for the Aercmautical
S$atellite Cownunications Center. TVolume 2:
Pregramming specifications. Part 3: Pescription
af sinulation function
[BXI~-5102/27~73/299) H74-12868

Software dafinition study for the Reronauntical
Satellite Conmunications Center. Volume 3:
Definjitlon of the means =-- noting computer
menory requirements and program execution tipe
[BX-5102,27-73/311]) H74-12869

Software definition study for the 2eronautical
S5atellite Conmunications Centsr. Volume U
Flanning --- for Aerosta progran
TEXI-5102/27~73/315])

SUST ALLEVIATORS

Study of a control system to alleviate alrcraft
response to horizontel and vertical gusts ---
for short takeoff aircraft with vape-controlled
gust-alleviation system
[ HASA-TR-D-T72781

Hr4-12716

N74~12870

B74-11825



SOUEJECT INDEXI

GUST LOADS
Study of a control systemn to alleviate alrcraft
response to horizontal and vertical gusts ---
for short takeoff aircraft with vane-controlled
qust—-alleviation system
f HASAR-TR-D-72781
Gust velocities encountered by a 720-B type
airplane and derived by means of a model for
cortinuons tarbulence
[LBF-FB-105,73] ¥74-11840
Survey on effect of surface winds on ajrcraft
desiqgn and operaticn and recomaendations for
peeded wind research
[ NASA-CR-2360] HT4=-12317
The effects of an autopilot on airplane responses
to turbulence with emphasis on tai} loads
fHASA-TH-D-T7231) N7u~12719
On the pnature of larqge clear air gusts near stornm

¥74-11825

tops
{ ARC~CP-12481 HT4-13402
GUSTS
Feedback control of an airplane with time varving
gain
B M- 15047

GYROSCOPIC STABILITY
The effeect of gyroscopic moment and distributed
mass on the vibration of a rotating shaft with a
rotor
RTu-14621
GYROSTABILIZERS
% nev systen for recording aircraft attitude =--~
airborne gqyrostabilized opto-electronic sensing
ATU~16246
Identification tests with optical sights and
reconpaissapce alds in helicopters
[ FOA-2-C-2533-D3/B1/M6

HAYWGARS
Requirements for explosion-proof electrical
equipnent in Air Force hangers
T2D~7676001
HARNOBIC OSCILLATIOR
Unsteady vpressure distribution measurements
ipvolving a harmonicallwy vibrating wing model in
three~dimensional conpressible £low

HTu-12721

¥74~12969

AT4~-13549
HAZARDS
Requirements for explosion-proof electrical
eguipnent in Air Porce hangers
[ AD=TFETED0 T
HEAD=UP DISPLAYS
Anr exploratory simolation study of a head-up
display for general aviation lightplamnes
{9A5A=-TH=-D-TU56 1
HEAT BALANCE
peternination of the gas temperature in front of
the tuorbine of a bypaza turbofan englne

NT4=-12969

N74-11837

AT4=15721
HEAT MEASURENMENT
Turbulent hegat transfer measurements in a Mach 15
flow
[EUROMECH PREFRINT 73-21
HBAT TRANSFER
fAoat transfer of a disk rotating in a casing ---
coolirg fluid flow in gas turbine engines
[NASA-TT-F- 151991 N74=-12572
5 puhmerical solutien for the heat transfer between
an ari-sypmetric air 4et and a haated plate ---
applied to performance of gas turbine englines
[AD=-7672661 H74- 13510
HELICOPTER DRSIGH
Development of a qraphite-epoxy tailboon for a
high-performance armed helicopter

AT4-15949

AT4= 14744
Cost effective composite structures --- fiber
reinforced helicopter rotor blade design and

fabrication
. ATU-14778
Test and evaluation of a quiet helicopter
confiquration HH-43B
AT4- 15600

Analysis of the use of an auxiliary wing on a
helicepter. II
ATu=-16038

EORSEPOWER

HELICOPTER PERFORNANCE
can helicopters be qood neiqhhors ——— noise
generation and effecta
AT4-13795

¥on dimensional metheds for the seasuresent of
hover performance of turbine ergined helicopters
{ ESDU-73027) ¥74-12711

Introduction to nondisensional methods for the
peasurenent of performance of turbine-engined
helicopters
[ ESDO-73026] H74~12712

Investigation of the paneuverahility of the 5-67
vinged helicopter
TAD~7675591] HN74-12735

A mathenatical model of unsteady aerodynamics and
radial flow for application to helicopter rotors
[AD-7672407 H7u-12738

HELICOEPTER FROPELLEER DRIVE

Mador Item Special Study (NISS), AH-16 90 deqree
gearkox -=-- analysls of helicopter gear box
naintenance and reliability
[AD-767540]

HELICOPTEE WAKES ]
Wake induced loads on helicopter rotor blades

H74-12731

N7u-12708
HELICOPTERS
Evaluation of the helicopter as a camera platform
AT4-104B0

Bffect of sweep angle on the pressure
distributions and effectiveness of the ogee tip
in diffusing a line vortex
[ NASA-CR-132353) HTu-11822
Wake induced loads on helicopter rotor blades
HT4-12708
Identificatlon tests with optical siqhts agd
recehnaissance aids in helicopters

[ FOA-2-C-2533-DB/E1/M6] NT4§-12721
Helicopter noise -—=- in relation to increased

horsepower

[ POR-3-C-I6BE-E4 ] WT4=-12722

General description of the rotorcraft flight
sinnlation coaputer progran (G-81)
[AD-767239] NT4-12728
Techniques for reducing the vibration of rocket
launchers mounted on helicopters :
fap-7672371 RI4-12729
A mathematical model of unsteady aerodynanics and
radial flow for application to helicopter rotors

rap-7672441 HT4-12718
BIGE STRENGTH
Narmco 320B/T300 - & graphite-epoxy svsten
engineered for high-performance aircraft
structyres
ATh=14732

HIGH TENPEEATURE AIR
Study of the temperature influence on induced flow
effects. Part 1: Taest equipment for ground
effoct investigations using circular hot air Jets
FIfD=-B/71-PT=1] R4~ 11844
Study of the tepperature influence on induced flow
effects. FPart 21 Influence of gqround effects
on hot~air Jet. nixing in steady atmespheric air
[ IFD=-9/71-PT-2] HT4=11845
HIGHE TENPEEATURE GASES
Precblems of future high-temperature corresion
research and testing
AT4-14564
HEGH TENPERATURE TESTS
The assessment of hot corrosion resistance by rig
testing - Philosorhy and experience
R74~14580
HIEGES
Dynapic analysis of a systen of hinge-connected
rigid bodies with nonrlaid appendages
A74-15003
HL-10 BEENTRY VEHICLE
Results of a feamibility study using the
Newton~Raphson 4igital computer brogram to
identify 1ifting body derivatives from £light data
{HASA-TH-I-550171 N74-11814
HO¥BYCOMB CORBS
BohrBond --- liquid interface alffusison bonding
for Ti honeycomb core sandwich

ATd~14T41
HORSEPOWER
flelicopter nolse =--- in relation to increased
horsepower
[ FDA-3-C-3685~E4 RT4-12722



BOVERING STABILITY

HOVERING STABILITY
Non dipensional methods for the measurement of
hover performance of turbine euqined helicopters
[ BSPU~T730271 ¥74=-12711
HUHAE PACTORS BENGIPEERING
Forgotten airport aesthetics —--- architectural
critique of terninal facilities
AT4- 15864
HOHAY PERFORAANCE
Pilotage error and residwal attention - The
evaluation of a performance control system in
alrborne area pavigation
ATH-15630
BEOMAW REACTIORS
analysis of passenger acceptance of commercial
flights having characteristics siailar to STOL
ATiU-15006
HUNMAR TOLERANCES
Can helicopters be good neilgbbors --- noise
generation and effects
ATO-13795
problems and organization in the case of
aerial-survey flights at intermedliate and high

altitudes
A74-15082
HYDRADLIC PLUIDS
%orld-vide Wavy progras contrels aircraft
contanipation —- hydraulic fluids
- AT4-13017
BYDROGEN

Classical study of rotational excitation of a
rigqid roetor - Li/+/ ¢ H2. II - Correspohdence
with gquahtal results
afu-13111
BYPERSONIC AIECRAFT
Investiqations concerning vawed caret wings in the
hypersonic domain
A74~13548
HYPERSONIC DOUNDARY LAYER
Nonuniqueness of the solution to the problem of
viscous interaction on an axisywmetric body -—-
hypersonic houndary layer eauations
114~-1317%
HYPERSORIC PLOW
Turbulent heat transfer mneasuresents in a Mach 15
flow
I EUROMECH PREPRINT 73-21
aff-center-line shock interference heating
patterns on basic shapes in hypersonic flows
{HASA-TH-X-2B666]) ¥Ta-12091
Hypersonic aercdynamiec characteristics of a faeily
of power-law, wing body confiqurations
T NASA-TN-D-74271
BYPERSONIC SEERD
Hypereonic aerodynamic characteristics of an
all-body research airc¢raft configuratien
[ NASA-TH-D~T73581
AYPERSOSIC VEAICLES
Buission calculations for a scramiet povered
bypersonic transport
[NASA-TM-X-T1464]

AT4~15949

H74-127405
H74-11831
NT7a-12445

ICE PORMATION
ACY icing problems ~=-- air cushion vehicles
AT4-16240
IAPACY LOADS
Model study of C-52 landings on AN2 landing mat
[ap-7672311 R74-12970
INFPACT RBSISTARCE
Inpact resistance of composite fan blades ——-
fiber reinforced grarhite and boron epoty blades
for ST0L operating conditions
[NASA-CR-13451561
IBFELLERS
dethod for calcunlating the iopellers of
centrifuqal superchargers with allowance for the
deforpation of the cover plate

N74~12285

274-15933
INCOMPEESSIELE PLOW
Exact method of designing asirfoils with given
velocity distribution in incompressible flow

A73-159635
performance of conical diffusers ion inconpressible
flow
[ ESPU-730241 N74~-12986
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INPRARERD RADIATION
Infrared inapection of electrical equlpmen
[Cc—-208=21
INLET PLOW
BEffect of subsonic lnlet 1lip geoaetry on p:e&icted
surface and flow Mach number distribautions
[¥ASA-TE-D-T4451 nFu-11812
INLET ¥OZEZLES
Hethod of calculating the air tightness of the
vacunn system in a tnrbine with a water - jet
ajectar
{ BL1-CE-TRA¥S~5646- (9022.09} 1
INLST PRESSURE
A similarity parameter for Bcaling avnauic inlat
distortion
[ASME PAPER T3-RA/AERO-3]
INSTRUNEFY FLIGHT RULES
A new type of electronic landlng system for
regional airports —-- based on IFE
[DGLE~-PAPER~73-0201
INSTRUMENT LANDIEG SYSTENS
BLS prograi — Phase YI --- eqgoipment and technique
selection for Microwave Landing Systenm

¥74-13198

74-13136
ATH-13245
N7 4-13824

a7h-t4132
Microwave Landing System {ML5) development plan as
proposed by AIL during the technique analysis
and contract definition phase of the national
uLS development progyam. Part 3.0, Volume 3.2:
Appendix A: Svysten technique summary. Appendix
B: Punctional regquirements sunpary. Appendiz C:
petailed feasibility hardware specifications
[ FAA-RD—-73-166~-V0OL-3.2] WT4-13421
nev type of electronic landing systen for
reqional airports --- based on IFR
{ DGLE-FAPER-T73-0201
INTAEKE SYSTRMS
Bffect of subsonic inlet lip geometry on predicted
surface and flow Mach number distribuetions
[ NASA-TN-D-7445] ¥74-11812
IMTBRNATIORAL TRADE
¥isit report on the flying and space Edquippent
Exhibition in Paris 1971
[ FOA-2-C-2494=N6 )
INVISCID FLOW
Wonunigqueness of the solution to the problan of
viscous interaction on an arxisyametric body —--
hypersenic boundary layer equations

RT4-13024

¥78-13690

A74~13179
IO0R SOURCES
Functional tests of a cryo-cooled wmass
spectrometer ion source in a sapersonic wind
tunnel
RTR—145h8

J~57 ENGINE
The influence of engine-ducted by-pass air on a
burner—cah burn—through flame —-- with 1-57
[FRA-NA-T3-87] NT4—12574
JET AIECERAFT
¥hat keeps wide body jetz down op the ground ~—-
pechanical/operational bhreakdown problews

AT4—-13974
The cost of a quality product -—- jet aircraft
hardware and systenms
AT4—13975
Iuproving aircraft prodoctivity - #e all have a
part of the action --- wide body iet productien
napagesent .
AT4~13976

Approximate methods for estimation of cruise range
and epdurance; Afrcraft with turbo-jet and
turbo-fan engines
I ESpO-73019] B74-~12709

Introduction to estimation of range apd endurances;
Aixrcraft with turbo--et and turho-fan engines
[ ESpE-~73018] HTH-12710

Differential game barriers and their application-
in aixr-to-air coabat
[AD-7658301

JET AIRCEAFT NOISE

Theoretical analysis of the noise characteristics

of an ejector Jet

H74-13696

A74-13048

Turbine noise generation and suppression ---
prediction method linking acoustic modes with
aerodynasics

{ R5HEE PAPER 73-UA/GT~7] A74~13298
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Application of finite difference technigues to
noise propagation in {et engine ducts

[ASER PAFER 73-WA/CT-10) a74-13301
Perforpance and poise aspects of supersonic
transport
A74=13798

Jet enqgine exhaust noige due to rough combustion

and nohsteady aercodynanic sources
A74=13958

Foise tests on an externally biown flap with the
engine in fromt of the uinq
THASA-TH-X-29427

JET EEGINE FORLS

Thermedynanic and transport properties of air and
its products of combustion with ASTEA-2—1 fuel
and natural gas at 20, 30, anﬂ 40 atmospheres

THASA-TH-D-70881] R74-12515
JP-4 thermal stability survey --- analysis of

physical properties of 19 Jpr-4 fuyels

[AD-767591% ET4-13501

JBT BIHADST )
Jet epqgine emissions --- commercial aviation air
pollution near airporte’
AT4-13730
JET PLAPS .
derodynamic characteristics of a latqe-scalq nodel
with a swept wing and a jet flap having an
expandable duct
[HASA-TH-Z-62281] ~ R74-11826
Wind tupnel investigatlion of an upper surface
bloun jet-flap powered-lift configuration
[HASA-TH~-D=7359] N74=-11832
STOL tactical aircraft investigation. VOlume [H
Rnalysis of wind tunnel data: Vectored
thrust/mechanical flaps and interanally blown Jet.
flapg —- for transport aircraft configuration
[AD-766601) HT4-11BU6
STOL tactical aircraft iavestigation., Volaae 5,
part 1: Plight contrecl technology: Systen
analysis and trade studies for a medium $T0L
transport with vectored thrust/mechanical flaps
=== for traosport aircraft configuration
[ AD~766642]
JET FLOW
Calculation of aerodynamic characteristics of
bodies with relatively large trailing sections
ATH4-15575
Study of the temperature influence on induced flow
effects. Part t: Test equippent for ground
effect investiqations using circular hot air dets
{IPD-8/T1~BT-11 NT4=11844
Study of the temperature inflnence on induced Fflow
effects. Part 2: Influence of ground effects
of hot-air fet mixing 1n steady atmospheriec air
FIFD-9/711-PT-21 B74- 11845
JB? PROPULSION
Some stability apd contrel aspects of
airframespropulsion systea interactions on the
¥F~12 airplane
FASHE PAPER 73-WA/AEEO-i]
JOURNAL BEARINGS
The stability of flexibly supported, externally
pressurized gas jourmal bearings - Case of a
rigld xotor

¥74-11847

AT4-13246

. AT4-1U623
JE-i JET FUEL
Air mobility fuel cell etudy --- desulfurization

of JP-8 fuel

‘[ AD-T66757] R74-12742
The 1.5-kW fuel cell povarplant

TAD=-767302% 7412744
Jp-) thermal stability survey —-- analyedis of

physical proverties of 19 Jp-4 fuels

TAD-~767591] ¥T4-13501

KALMAY FILTERS _
En ronte position and time control of aircrart
uging Kalman filtering of radie¢ aid data

FHASA-TH-D~-T7509] R14-12360
EKEROSERE .
Conversion of fuel nitrogen to KOx in a coapact
comnbustor
[ASME PAPER 73-HI/GT*21 AT4-13293

KINETIC ENERGY
Distribution of turbulent kinetic energy in the
wake of ap airfoil in detached flow
v A74-13081

A-21

HT4-11813-

LIPFY

L-1011 AYRCEAFT
Conventional take-off and landing --- Tristar
aircraft operations and traffic trends
’ RT4~-14503

LAEIFAR BOUNDARY LAYER
Invesatigation of heat transfer at the surface of a
two-step vedge in snpersonic flow
A74-13188

Control of laminar flow past a wing in free flight
AT4—15567
LANINAR FLOW .
Control of laminar flow past a wing in free flight

AT4~-15567
LAMIBATRES
The state of application of composite materials in
aeronautics
A7T4-13364

Lapinated metaliic structure - An approach to
fracture control
RT4-14754
Bffective methods for fabrication of large
polyimide-patrix aircraft components
AT4~14780
Design, test, and acceptance criteria for Aray
helicopter transparent enclesures
[AD-7672421)
LAFD USE
Maplin - Planning aspects and their influence on
airport desiqn

BT4-12739

AT4-14510
Criteria for the siting of major airports
ATU-14516
The role of local planning authorities in telation
to the siting and development of airports
a74—-14517
LAVNDING ALIDS
KLS progqram: Phase 2
NTu-12631
LANDING INSTROMERTS
Uses of a visual lapding system ir primary flight
training
A74-14599
An exploratory simulation study of a head-uvp
display for general aviation ligqhtplanes
{ NASA-TR-D=-T74561 .
LANDING SIMULATION
Proposal for a visual system of sipulating a landing
=== pilet trailning with televised display of
simnlated landing envifonment
{ FOR=-2-C-2509-E4 1
LANDIRG SITES
¥odel study of -5 landings on AM2 landing pat
[AD-767231] W74-12970
LASER -OOTFPUTS
Two-color dual-beam backscatter laser Doppler
velocineter
' ATU4=-14093
LATERAL CONTROL
The design of an optiasal adaptive
lateral-directional flight control system for a
high-performance aircraft

R74-11837

RT4-13u423

K7u-11624
LATERAL STABIYLITY
Stability derivative. Contribution of full- -span
dihedral to rolling mopent due to sideslip
f ESpDU-AIRCEAPT-06.01.03-A4- =B1- N74-11805
LEMRAGE
kethed of caleulating the alr tightness of the
.vacuud &yYstenm in a turbine with a water - qet
elsctor

[ BLL-CE~TRANS-5646~(9022.09) ) PT4-13136
LIPT
On the inviscid rolled-up structure of
lift-generated vortices
B74-15964

" Exact method of désiqning airfoils with given
velocity ﬂistribution in irpcompressible flow
BT4~-15565
Minimun induced draq of a hemi-circular qround
effect wing

AT4-15966
Aercdynanics of rotating disks --- draq and 1ift
it anoular water tank
AT4~-16039



LIFT ATGMENTATION

LIFT AUGEBENTATION
Roise tests on an externally blown flap with the
engine in front of the wing
FNASA-TH-1-2342] Nlu-11813
§TO0L tactical aircraft investigation. vVolupe 4:
Analysis of wind tunnel data: VYectored
thrust/mechanical flaps and internally blown jet
flaps ——— for transport aircraft configuration
[ AD-7666411 R74~11846
LIPT DEVICES
Reynelds number effects at low speeds on the
saximupn lift of two-dimensional aercfofl
sections equipped with mechanfical high 1ift
devices
AT4U—13842
Transenic flow past lifting airfoils
AT4-1498%
Reynolds pumber effects at low speeds on the
maximup lift of two-dimensional aerofoil
sections equipped with mechanical high 1lift

devices
¥T4-13674
LIFTIHG BODIES
Structure of Betz vortex cores
AT4-15970)

Hypersonic aerodynamic characteristics of an
all-body research aircraft configuration
[HASA-TN-D-7358]

LIGHT TRANSEISSION

Optical factors im aircraft windsbield design as
related to pilot visual performance --- effect
on pilot vision in forward direction
rAp=-767203%

LIGETHI¥G

Lightning effects on general aviation aircraft

[FAA-FD-73-9%1 N74-121867
LINEAR EQUATIONS

4 direct method for linear dynamical problems in

continuum mechanics with random loads

RT74-11831

N74-12733

374-13164
LINREARIZATION
Transonic flow past lifting airfoils
AT4~14989
LIQUID COOLING
Heat transfer of a disk rotating in a casgipng ===
cooling fluid flow in gas turbine engines
[HASA-TT-F-151991
LIQUID METALS
BohrBond —--- ligueid interface diffusion bonding
for Ti honevcomb core sandwich

HT4- 12572

AT4=-14741
LIQUID SURFACES
Influence of the atnosphere in the fall of bodies
into water
AT4-13176
LITHIUN
Classical study of rotational excitation of a
rigid rotor - Li/+/ + H2., II - Correspondence
with quantal results

LT4=-13131
LOADS {FORCES)
Three-axis adjustable leading structure
{NASA=-CASE-FRC-10051-11 HT4-13129

LOW SPEED STARILITY
Reynolds nupber effects at low speeds on the
maxinum 1ift of two-dimensional aerofoeil
sections equipped with mechanical hiqh 1ift
devices
a74-13842
LOW TENPERATUHE
Fatigue erack growth and residual strength of
aluniniun alloy sheet at temperatures down to -75C
—— #n mircraft structures at temperatures down
to -75C

[ FLE-TE-72096-0] R749-12208

MATNTAINABILITY
Autematic support systems for advanced
maintainability; International Symposium,
Arlington, Tex., Wovember 5-7, 1973, Record
A74-13802
HAN OFEBATED PROPOLSION SYSTEES
Man-povwered flight - The osclllating wing machipe
ATU- 14262
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HAWAGENENT NETHODS
Inproving aircraft productivity -~ We all 'have a
part of the action --- wide body jet productian

managenent
ATu-1357¢
Maplin - Management aspects --— auwtomnation and
passenger Service

AT4-14512
Traneport aerospace ipdustry contributions to
modern problem solutions /. Eupert Turnbull
Lecture for 1973/ .
: 179—15045
BANAGEMENT PLARNING !
Maplin - Management aspécts —-— automations and
passenger service
A74-14512
SADS technical progran decupent, fiscal year 1914.
Engineering and developnent proq:ams
¥T4-13682
MANJAL CONTROL
Man-powered flight -~ The oscillating wing machine
AT4—-14262
BARDYACTURING
Inproved manufacturing of the FP-144 composite
horizontal stabilizer
B74-14739
MARINE ENVIRONMENTS ’
ACV icing probleas ~-~ air cushlon vehicles

BT4-16200
HARRKING
Markings for propeller conspicuity
[ AGARD—-AR-56 ] H74-12713

HARTENSITIC STATINLESS STEELS
Evaluation of APC 77 partensitic stainless =ateel
for airfrane structural applications
[AD-767597 1
MASS SPECTEOMETERS
Functional teats of & cryo-c¢ooled nass :
spectrometer ion socurce in a supersonic wind
tunnel

¥T4-13263

AT4-1u5ue
BEATHEEATICAL EODELS
The influence of a high velocity fluid environsent
on the static and dymanmic stability of thin
cylindrical shell structures
376-13321
Calculation of aerodynamic characteristics of
bodies with relatively large trailing sections
274=-15575
3 preliminary sensitivity analysis of the coupled
diffusion and chemistry amodel —- effect of SST
operations on ambient ozone in lower stratosphere
[ HASA-CR-1323691 ATu=-12821
BEASURING INSTEUKENTS
dn oscillatory method for the flight calibration
of sideslip and incidence sensors
A74-18263
Study of the temperature influence on induced flow
effecta. Part 13 7Test equipment far ground
effect investiqations using circular kot air jets

[I¥p-8/71-PT-1] E74-11B44
Three-axis adjustable loading structure
[ ¥ASA-CASE~FRC-10051-1] B74-13129

NETAL BONDING
RohrBond —-- liguid interface diffusiom bonding
for Ti honeycomb core sandwich )
ATO-14741
Fabrication and repair of titanium engine
components by welding
A7U4-14768
Coaposita to metal bonding using structural ’
thermosetting adhesives
B7U-14T786
METAYL, MATEIX COMPOSITES ‘
The state of application of composite materials in

aercnantics
ATR~13364
Desigqn and fabrication of a mixed composite wing box
AT U-14T749
Copposite to metal bonding using structaral :
thermnsettinq adkesives
aT4-14786

EETEOROLOGY
Fifth session of Conn1ssion for Aeronauntical
Meteoroloqgy --~ conference proposals for
personnel trainsing, terminal forecasting, SST
operations, and application of satellite data
[ WMO-3221 R7a-12330
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AICRORAVE EQUIPNENT
Western Electropic Show anmd Convention, San
Francisco, Calif., September 11-14, 1973,
Proceedings
- ATU=-14126
BLE program — Phase II ~-- equipment and techunique
selection for Microwave Landing Systes
. AT4- 14132
BICRONWAYE FREQUEMCIES
SLS program: Phage 2
T4~ 12631
. Microwave Landing System (NLS) developwent plan as
pProposed by AIL during the technique analysis
and contract definition phase of the natiomal
MLS development program. Part 3.0, Yolume 3,22
.Appendix BA: System technique saumary. appendirx
B: Punctional requirerents summary. Appendix C:
Detailed feasibility hardware epecifications
[ FAA-BD-T3-166-V0L-3.21 H74~-134821
MILYITARY AIR FACILITIES
Requirepents for explosion-proof electrical
equipment in Air Force hangers
TAD-7676007) H74-12969
Fupnqus resistance of polyvinyl acetate latex dust
control materisl]l --— helicopter landing pads
[AD-767256] H14-13286
MIZITARY AIRCRAFT .
Cogputer aided test desiqn today —-~ for avionics
mginterance onboard aireraft carciers
AT4-13127
Eemotely piloted vehicles — Necessity, wishfal
thinking, .or plaything
AT4- 14362
3 simulation study of the force mix problea in
close air support operations
fAD~766879] ¥74=-12699
Statistical review of counting accelerometar data
for Navy and Marine fleet aitcraft from 1
January 1962 to Joly 1973
[aD-7676487
BILITARY BELICOPTEES
Design, test, and acceptance criteria for Army
helicopter transparent enclosures
[AD-7867242)
BILLING {MACHIRING)
Investiqation of machining errors caunsed by
guosetrical inaccuracies of the bench in Totary
®#illing of turbine blada profiles’

NTB-12736

HIR=12739

AT4-16306
HILLIRG HICEIIBS
Investigation of machining errors caused by
gecpetrical inaccuracies of the bench in rotary
Billing of turbine blade profiles
AT4-16306
AISSILR DESIGN
Renotely piloted vehicles -~ FNecessity, vishful
thinking, or plaything

A74-14362
HODULRES
¥odular construction - Fully optimised --——
aircraft engines
AT4=-13978

HOLECOLAR EBXCITATIOR
Classical study of rotational excltation of a
riqid rotor - Li/+/ + H2. II - Cotrespondence
vith gquantal resuslts
. ATE-1311
MOLBCULAR ROTATION
Classical study of rotatiopal excitation of a
riqld rotor - Lif+/ ¢ B2. II - Correspondence
with quantal results

A78-13131
HONITORS
Airport noise monitoring systems -—-- automatic
copputerized systen
A74=-13800

RATORAL GAS
Thermodynanic and transport properties of alr and
its products of combustion with ASTWA-A-1 fuel
and natural gas at 20, 30, and 40 atmospheres

[ NASA-TH~D-7488] H74-12575
HAVIRR-STOKES EBQUATION
Agynptotic bebavior of the solution of the
Havier-Stokes aguations near fins
A74~15779

NOISE SPECTRA

BENTON-EAPHSON MNETHOD
Results of a feasibility study using the
Newvton-Raphsen digital computser proqran to
identify 1lifting body derivatives from fliqht data
T HASA-TH-X~-560171 F14—-11814
NICKEL ALLOYS
Application of powder metallurgy in gas turcbine
airceraft engines
aTh~14765

HITRIC OXIDE
The effects of water, pressure, and equivalence
ratio on nitric oxide production in gas tacbines
[fASHE PAPER 73~8A/GT-1] AT4~-13292
WITROGEN OXIDES
Conversion of fuel nitrogen to WOX in a compact
conhustor
[ ASME FAPER 73-Was/6T-2)
WOLISE INTRESITY
Results of the flight noise measurement progran
using a standard and wodified SH-3A helicopter
[ NaSA-TN-D-73301 E74-11836
Helicopter nolse --- in relation to increased
horsepover
[ POA-3-C-3685-ER ] W74-12722
The effect of helicopter noise op communication
and hearing
[AaD-7672221
NOISE METEBES
Airport noise monitoring systems --— autonmatic
compaterized systen

A74-13293

H74-13450

A74-13800
HOISE PROPAGATION
Lpplication of finite difference techniques to
nolse propaqation in jet enqine ducts
[ASME PAPER 73-¥A/cT-101 AT4-13301
Roise - The social impact ~—~ airport operations
. A74-1u4514
NOISE EEDUCTION
Theoretlcal analysis of the noise characteristics
of an ejector fet
AT4=-13048
Turbine noise generatlon and suppression --—-
prediction method linking acoustic modes with
serodynamics
TASME PAPER 73-WAs/GT-T) A74-13298
INTER-HOISE 73; Proceedings of the International
Conference on NWolse Control Engincering,
Copenhagen, Denmark, Augqust 22~28, 1973
. A74-13789
Aerodynamic¢ noise from porous propeller fans
ATa-13793
Can helicopters be good neighbors --- poise
gerneration and offects

AT4-13795
Hon-engine aercdynamic noise - The limit to
aircraft noise reduoction
AT4=-13796
The role of certificaticn in froeing the
environment from aircraft noise nuisance
A74=-13797
Foise ~ The technical aspects --- aircraft
operations near airports
AT4-14513
Hoise ~ The social impact —-- airport operations
. AT74-14514
Criteria for the siting of mafor airports
A74=-14516
Test and evaluation of a qulet helicopter
configuration HE=-43B8
AT4=-15644

QTOL and temorrow's airport enviromment --- guiet
Tekeoff apnd Landipg airliner design anrd terminal

operations
A7U~15862
Flight poisze reduction in propellar-driven ajireraft
A74~15962

The results of low-speed wind tunnel tests to
investigate the effects of the WASA refan JT8D
engine nacelles on the stability and contrel
characteristics of the Beeing 727-200
[ FASA-CH-134503) B4~-11808

Flight experience with the decelerating noise
abatement approach
(NASA~-TH-X~-56020]

BOISE SPRCTRA :

lcoustic characteristics of a gas turbine exhanst
node

[ASHE PAPER T73~NA/GT-51

¥T4-12720
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HONDBSTREUCTIVE TESTS

Tip load nodalation as a source of discrete tome
fan noise
. ATU-13791
Effect of unsteady loading on rotor noise
ATU=13792
RORDESTRUCTIVE TESTS
Fracture toughness apd ndt requirements for
aircraft design
A74-15033
Plight penitor for iet enqgine disk cracks apd the
use of critical length criterion of fracture
sechanics
[NASA~TN-D=TUB3
NONLINEAR EQODATIONS
¥onlinear bending and torsion of rotating beams
with application to linear stability of
bhingeless helicopter roters

N74-12187

N74-12545
NORTHEOP AIRCRAFPT
The light-weiqht high-performance YF-17
BT4~-15%53
BOZZLE FLOR
Determination of the gas temperature in fromt of
the turbibhe of a bypass turbofan engine

AT4=15721
HOZZLE GROMETRY
Yelocity characteristics of a turbine with
ad{ustable nozzle diaphraans
AT4~15T719
NOMERICAL ANMLYSIS
Buckling of orthotropic circular plates
BT4-14972

OPRRATIONAL PROBLEMS
What keeps wide body jets down om the ground =---
mechanical/operational breakdewn problems
Ata-13974
OPTICAL MWEASUREMENT
"wo-color dual-beam backscatter laser Poppler
velpcimeter
AT4=-14093
OPTICAL PROFPBETIES
Optical factors in aircraft windshield design as
related to pilot wvisual performance --- effect
on pilot wvision in forward diresction
FAD=-7672031 HT4-12733
Design, test, and acceptance criteria for Army
heliccpter trapsparent eaclosares
FAD-7672421
OPTYINAL CONTROL
Developnent of optimal comtrol modes for advanced

N74-12739

technolaogy propulsion systems -—= V/S5TOL hover
application
FAD-7674251 N74=-13510
OPTIMIZATION
An approach to optimal design of passenger aircraft
AT4-15731

OERTHAOTROPIC PLATES
Buckling of orthotrepic circular plates
AT4- 14972

PANAVIA MILITARY AIRCRAPT
MRCA progIess report —-- multirole coabat aircraft
turbofan engine desiqgn
BT4-15151
PANEL PLUTTER
Finite elepent analysis of supersonic pacel flutter
AT4-13001
Fole of aerodynaric damping in problems of the
fiutter of sandvwich panels and ecircular
cylindrical shells
A7u=-15784
PARTIAL DIFFEEEHTIAL EQUATIONS ‘
& dirsct method for linear dypamical problems 1n
continuumn bechanics with random loads
A7u~-13184
PASSENGER AIBCRAFT
What's wrong with airline earnings --- operating
costs vs consumer svending habits

1Tu-13973
changes in the Furcpean air transport pattern
aTu-14507
An approach to optimal design of passenger aircraft
AT4-15731
A=24
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PASSENGERS
dirport termimal plamning -
aA74-14508
Maplir - Management aspects --- autopation and
passenger service .
ATU-u512
Analysis of passenger acceptance of commercial
flights having characteristics similar to STOL

ATU=15046
PAVEMBNTS "
Concrete or bhlack top ~~-=- airport runvay pavement
requirenents
AT4~15866

FERFORATED SHELLS
manufatcture of hollow airfeils for elastic fluid
turbines - Rokor
[ASME PAPER 73-WA/GT-12]
PERFORNARCE PBEDICTION
Approxinate methods for estimation of cruise range
and endurance: Aircraft with turbo-jet and
turbo-fan engines
f ESDpU-73019] RTA-12709
Introduction to estipation of range and endurance:
Aircraft with terbo-4et and turbo-fan engines
rBSDUI-73018] R74-12710
PERFORNANCE TRSTS
‘Gingle-atage experimental evaluation of
tanden-airfoil rotor stator blading for

AT4-13303

coppressors. Part 6: Data and performance for

stage D

I NASA~CR-134511] HT6-12469
PERISCOPES

Identification tests with optlcal sights and
reconnaissance aids in helicopters
[ FOA-2—C-2533-DB/E1/06]
PERSONNEL HANAGEMEBNT
Economnic consequences of airport development
A74-14515

E74-12721

PILOT ERROR
Simulator tests of pilotage error in area
navigation with vertical guidance - Effects of
descent angle and display scale factor
ATU—-14595
Pilotage ecrror and residual attention - The
evaluation of a performance control systen in
airborne area navigation
A74-15630
PILOT PERFPORMANCE
Control authority with a fligqht perfornance
controller
AT0-14596
Motion relationships in aireraft attitude and
guidance displays ~ A £light experiment
A74-145%7
PILOY TEAINIRG
Uses of a visual landing system in primary flight
training
L74-14599
PLASTIC AIRCRAFT STRUCTORES
Inproved panufactyring of the F-1432 composite
borizontal stabilizer
R7U4-14739
Developnent of a graphite-epozy tailboom for a
high=-performance armed helicopter
ATU~-14748
Design and fabrication of a mixed composite wing hox
AT4-14749
Effective methods for fabrication of large
polyimide-patrix airereft components
A74=14780
PLASTIC DEFQRMATION
Elastic, plastic behavior of a rotor. I - Analyzis
of an axisympetric rotor vhose radius varles in
axial direction

AT4-14620
Aecelerating test stand for rotating elements of
turbomachines
AT4-15930

POINT SOURCES
Raves in an elastlic medium generated by a polnt
source moving in an overlying £luid nedium
AT0-18928
FOLYINIDE RESIES
Polvimides for advabced radomes --=- heat resistant
reinforced composite paterials
AT4-14738
Bffective methods for fabrication of large
polyinide-matrix ajircraft comeponents
ATH-14780
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POLYSULFIDES
Feasibility study of use of polysulfide sealants
, for corrosion protection of spot welded aluminum
alloys
ATH-14T71
POROUS WALLS
Aerodynamic noise from poroans propeller fans
) 174-13793
POSITION {LOCATION)
Criteria for the siting of major airports
) AT4- 14516
POTRNTIAL ¥PLOW
Conparison of surface-vorticity methed with
surface-source method and witk an exact solution
for two-dimensional potential flow arcund tvo
adjacent liftiwg airfoils
. ATU-15047
2 problex of Qesigning the optimal external
contours of ar aircraft
LT4-15709
Structure of Betz vortex cores
AT4-15979
POWDEE AETALLURGY
application of powder metalluray in gas turbine
aircraft engines
BT4~10765
POWER CONDITIORING
Pover conditioning system for FAR BAir Route
Traffic Control Centers
A74~14133
rower canditloning system for FAR air roumte
traffic control centers

R74-12636
POWER PLANTS
The 1.5-k¥ fuel cell powerplant
T ap-767302 ATu-12744

POVER SPECTRA
The identification of aircraft powerplant dynamic
response from flight tests using power spectral
techniques
FRAR-TR~-T73049]
PONER SUPPLIES
¥an-powerod Fflight - The oscillating wing machine
A74-14262
PEESSURR DISTRIBUTION
Experimental study on the characteristics of an
isolated swept~back aerofoil with two parallel
side~walls
BTU—12971
Investigaticons concerning vaved caret wings in the
hypersonic dopain
' A70-13548
Unsteady pressure distribution peasurements
involving a harmonically vibrating wing model in
three—-dimensional compressible flow
a74-13549
Transonic flew past lifting airfeils
AT4-14989
Aerofoils baving a specified foram of upper-sarface
fressure distributions: Detalls and comments on
design
[ BSDO-T710201
PRESSURE BPFECTS
Problems and orgapization in the case of
aerial-survey flights at intermediate and high
altitudes

Fu-12703

274-15082
Influence of the compressor characteristic on
qas-turbine engine operatian uander variable
preasure conditions at the exit section of the
propelling nozzle
AT74-15733
PEESSURE NEASURENENTS
Unsteady pressure distribotion peasurements
involving a harsonically wvibrating wing model in
three-dinensional coapressible flow
LT78-13549
PRESSURE BRECOVERY
Performance of conical diffusers iu incompressible

Elow
T ESDU-730241 F78-12986
PRODUCTIOR ENGIBEREING
The 1.5-k# fuel cell powerplant
[AD-7673021} A74-12744

PRODOCTION MAEAGENENT
Improving aircraft productivity - We all have a
' part of the action --- wide body jet preducticn
managenent
A74-13976

Ba-12725
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RAIL TRABSPORTATION

PROGRANRING LABGUAGES
A compiler-compiler system for avionic test
languages -—- syntax and semantics inputs for
tarqet language production
B74-13804
CTL ~ A programming language for automatic testing
-+~ COMPASS Test lLanquage
AT4=13815
PROPELLER BLADEBS
Flight noise reduction in propeller-driven aircraft
A74-15962
Markings for propeller conspicuity
f AGARD—AR-56 )
PROPELLER -DRIVE
Flight noise reduction ir propeller-driven aitcraft
A74-15962

374-12713

PROPELLER FANS
terodynanie noize from poroms propeller fans
A74-13793
PREOPULSIVE EFFICIENCY
Perforeance and noige aspects of supersonic
transyort
AT4-13798
Influence of the compressor characteristic on
gas-turbine engine operation under wariable
pressure conditions at the exit section of the
propelling nozzle
A74~15733
FROTECTIVE COATIEES
Turbine corresion — Eig evaluation and engine
experience
AT4-14583
Feasibility study of use of polysulfide sealants -
for corrosion protection of spot welded alueinum
alloys
A74-14771

QUALITY CONTROL
Advanced composite F~5 fuselage component ——-
design, tooling, fabrication and assembly
flexibilities
ATH-14T763
QUAEYUN HUMBERS
Classical study of rotational excitation of a
rigid rotor ~ Lis+/ + H2, 1T - Correspondence
with guantal resalts
AT4-13131

RADAR -BEACONS
ATC surveillance/comnunication analysis and planning
=—= rasearch proiects for application of
olectronies technology to air traffic control
[ FAA-RD-73-161] RT4-12356
Development of a discrete address beacon system
fFRA-AD-73-165] NT4-12362
EADID FREQUENCY INTERFERENCE
The elactromagretic compatibility of aeronautical
copzunication and navigation systems with radio
frequency dielectric heaters and
superregenerative receivers
[ BCAC-PR-72-Q45]
BADIO WAVIGATIOS
En route position and time control of aircraft
using Kalman filtering of radio aid data
[EESA~TN-D-T75091
BADYO EECEIVERS
The electromagunetic compatibility of aeromautical
conpunication and navigation systems with radio
frequency dielectric heaters and
superreqenerative receivers

N74-11973

NI-12360

[ ECAC~PR-T2-0uU51 wTu-11973
HADIO RELAY SYSTERS
Conference on Satellite Systems for Mobile
Commdhications and Survelllance
[AD-767369) ¥74-12888

RADOME BATERIALS
Polvinides for advanced radomess =--~ heat resistant
reinforced composite materials
274-14738
RAIL TRANSPORTATIDN
Maplin - Planning aspects and their influence on
airport desian
AT4-14510



RANDON LOADS

RARDOM LOADE
1 direct methed for linear dynamical probleas in
continuum mechanics with random loads
AT4-13164
REACTION KIERTICS
4 preliminary sensitivity analysis of the coupled
diffusion apd chemistry wodel ~-- eifect of SST
operations on akbient ozone in lower stratasphere
f¥ASA-CE-1323691 R74—-12821
RECORDING IRSTRUMENIS
A nev system for receordimg alrcraft attitude ---
airborne gyrostabilized opto-electronic sensing
BTU-16246
RECTANGULAR WINGS
Onsteady pressure distribution measurements
involving a harmonically vibrating wing model in
three-dipensional compressible flow
A74-13549
Caleulation method for the supersonic spanwise
twisted rfectapgular wings
A7U=15820
REGULATIORS
Status af state air emission regulatlons affecting
gas turbloes
fASME PAPER 73-Was/GT-81
AEIRFPORCED PLASTICE
The state of application of cemposite waterials ia

aT4-13299

aercpautics
ATu=-13364
Design and fabrication of a pized coaposite wing box
AT4—14749

RETMPFORCIBG FIEBERERS
Fabrication of advarced fibrous composite structures
[SHE PAPER EN73-7161 AT74~13953
Cost effective compesite structures --- flber
reinforced helicopter rotor blade design apd

fabrication
ATU=14778
BELIAPILITY ARALYSIS
Reliability in avionics
A7u-14142

RELIARILITY ENGINBERING
power conditioning system for FAR Air Route
Traffic Contrel Centers
AT4-14133
RERCTE CORTROL
Pemote control of aircraft and wveapen system usiag
a new method --- quidance, navigation, and
tarqeting
[FOA=2-RA-2553-E47
REMOTE SENSORS
An earth resgurces alveratt facility --- remote
sensing flying platfornm

NT4-12723

A74-1297h
REMOTELY PILOTED VEHICLES
kRemotely piloted vehicles - Wecessity, wishful
thinking, or plavthing

ATU-14362
vemote control of aircraft and weapon systex using
a new methad =--- guidance, navigatien, and
targeting
[FOA-2-B—2553~EU41 H74-12723

RESEAECHE ATRCRAPT
gesults of a feasibility study using the
Wewton-Paphson diqital computer progral to
identify liftind body derivatives from £light data
[NASA-TN-X=560171 N74-11814
Hypersonic aerodynamic characteristics of an
all-bedy research aircraft confiquration

[NARSA-TH-D-T73581 B7y=-11831
RESEARCH ABD DEVELOPMENT
The Pederal Governpment and enerqvy: R and D
historical background
K74-12687

RESEABCE PROJECTS
ATC surveillance/comrunicatiorn analvsis and planning
--= gegseatceh profects for appligation of
glectrohics technology to alr traffiec control
{ FAA=RD=73-1611 WT4-12356
SEDS techhical program document, fiscal year 1974.
Engineering and developpent proqrabs
N74-13682
RESOWART VIBRATIOR
vibrations of asymmetric rotors supported by
asymuoetric bearings
A74-13094
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RESOURCES HARAGEBEET

The Pederal Sovernment and energy: ® and'D
higtarical background
WT4-12687
REVENUE
What's wrong with airline earnings --- cperating

costs vs consumer spending habits
A74-13973
REYNOLDS NUMBER
Reynolds number effects at lov speeds on the
paxinun 1lift of two-dimensional aercofoil
sections equipped with sechanical high lift
devices
AT4-13842
feypolds pamber effects at low speeds on the
naxivum 1ift of two-dimensional aerofoeil
sections eguipped with mechanical high 1ift

devices
N74-13674
RIBS (SUFPORES)
ssymptotic behavior of the solution of the
Favier-Stokes equations near fins
AT4-15779

RI&EID ROTORS
classical study of rotational excitatlen of a
rigid rotor — Li/+/ + H2, II - Correspondence
with quantal results
A74=-13131
The stability of flexibly subported, externally
pressucized gas journal bearings - Case of &
rigid roter
A70-14623
pyoamic analysis of a systen of hinge-connected
rigid bodies with nonrigid appendaqes
ATU=-15003
¥onlinear bending and torsion of rotating beawms
with application to linear stability of
hingeless helicopter rotors
RT4-12545
BRIGID STRUCTORES
Fuperical analysis of stiffened shear webs in the
posthuckling range
A74-13886
ROADS
Maplin - Planning aspects and their influence oo
airport design
274-14510
ROCKET LAUNCHERS
Tochniques for reducing the wvibration of rocket
lasnchers mounted on helicopters
[2p~7672371
REDLL PORNIFG
Manufactore of hollow airfeils for elastic £luld
turbines - Rokor
[ ASME PAPER 73-WA/GT-12)
ROLLING MOMRETS
Rolling motion of variable sweep alircTafte. II
A76-150U456

NT4-12729

A74-13303

?he equation of flight vehicle roll motion
A74-15728
Stability derivative. Contribution of full-span
dihedral to rolling moment due to sidealip
[ ESpU~-AIACRAFT-06.01.03-2-B1 W74-11805
ROTARY STABILITY
The gtabllity of flexibly supported, externally
pressurized gas foureal bearings - Case of a
riqid rotor
A74-14623
rffect of steady sthate coning epgle and damping on
vhirl flutter stablility
AT4-15967
BOTARY WINGS
Investigation of the effect of induction damping
of vortices ip their interactien with a wing
A74-15708
Analysis of the use of an augiliary wing on a
helicopter, IT
A74~-16038
Effect of sueep angle op the pressute
distributions ard effectiveness of the ogee tip
in diffusing a line vonrtex
{HASA-CB~1323551 N74-11822
fake induced loads op helicopter rotor hlades
R74=-12708
madjor Itep Special Study (MISS), AE~16 90 deqree
gearbox --- analysis of helicopter gear box
maintenance and relisbility

[AD-7675401 wra-12731%



SOBJECT INDEI

Bajor Item Special Study (BISS), CHE-54A main rotor
prinmary secvo
[2D-767539] B14-12732
4 pathepatical model of unsteady aerodynamics and
radial flow for application to helicopter rotors
[AD-T767260] N714-12738
ROTATIEG CYLINDERS
fhe influence of a deflected central spike on the
aerocdynamic coefficlents of a rotaticnally
SyERetric bypersonic body
[ DLR~PB-£9-37]
ROTATING DISKS
Aerodvynanics of rotating disks --- drag and lift
in amnular water tank
AT4-16039

Flight wmonitor for jet engine disk cracks and the
use of critical length criterion of fracttre
#echanics
[ NASE-T¥-D- 74631 R14-12187

Heat transfer of a disk rotatiag in a casing —-
cooling fluid £low 4in gas turbine engines
[RASA-PT-F-151991

ROTATING SHAFIS

The effect of gyroscopic moment and distributed
nass on the vibration of a rotating shaft with a
rotor

07412706

B74-12572

ATd4-18621
Balancing of a flexible rotor. IIJ - Universal
3tate of balance of a flexible rotor
irresvective of its bearing stiffness
ATU- 14622
ROTOR ARRQDYNANICS
Bffect of unsteady loading on rotor noise
A74-13792
Analysis of the vwse of an auxiliary wing on a
helicopter. II )
a74~16038
ROTOR ELADES
Cost effective composite structures --- fiber
teinforced helicopter rotor blade design and
fabrication
AT4~14778
BOTOR BLADES (TURBOMACHINERY)
Aceelerating test stand for rotating elewments of
turbonachines
AT4-153930
5inqle~staqe experimental evaluation of
tanden-airfoil rotor stator blading for

compressors. Part 6: Data and performance for

stage D

[ ¥ASBE-CR-134511] NT7&=-12449
BOTOES

Vibrations of asvpmretric rotors supported by
asyanetric bearings
AT4-13094
Elastic, plastic behavior of a rotor. I - Analysis
of an axisvammetric rotor whose radlus varies in
axial direction
ATa-14620
The effect of gyroscopic mopent and distribuoted
mass on the vibration of a rotating shaft with a
rotor .
ATa-14621
Balancing of a flexible rotor., III ~ Universal
state of balance of a flexible rotor
irrespective of its bearing stiffness
AT4-14622
RONGE-RUTTE KETHOD
Discretization of a vortex sheet, with ap example
of roll-uap --~ for elliptically loaded wings
ATU-15475
ROAYAY CONDITIIONS
Concrete or black top -~- airport runway pavement

requirenents
aT4-15866
RUNRAYS
Maplin - The operational factors and their
influence on the Aesign of the alrport
274-10511
Model #study of C-51 landings on ANZ landing mat
rap-1672311 ¥74-12970

S :
5-67 BELICOPTRR
Investigation of the maneuversghility of the 35-67
winged helicopter

[AD-767559) B74-12735
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SEOCK FAVE INTRRACTION

SAPETY FACTOES
Design of crashvorthy ailrcraft cablns based on
dynamic¢ buckling

174-15971
Harkiongs for propeller conspicuity
[ AGAED-AR-561} N74-12713
SAPETY NANAGEMENT
World-wide ¥Navy proqram controls aircraft
contapination —-- bydraulic fluids
AT4=-13017
dircraft recovery - There is a solgtion ---
disabled aircraft resoval from airport
eperational areas
AT4~-15865

SANDVICH STRUCTDEES
BohrBond —- liquid interface diffusion homnding
for Ti honeycoml core sandwich
AT4~-14741
Development of a graphite-epoxy tailboom for a
high-performance armed helicopter
ATU-167T48
Role of aerodynanic damping in problems of the
flutter of sandwich panels and circulax
cylindrical shells
AT4-15784
SCALE MODELS
1 similarity paraneter for scaling dvnamic inlet

distortion
[ASHME PAFER 73-WA/AER0-3] ATO-13245
SCANRIEG
MLS program - Phase II -—— eguipment and technique
selection for Microwave Landing Systen
AT4-1iu1332

SEARCH RADAE -

ATC surveillance/conmunication analysis and planmiag
—-- research profects for application of
electronics technology to air traffic control
[ FAR~RD=-73-1611 WT4~12356

SECONDARY EADAR

The future of secondary surveillance radar ia air

traffic coantrol
ATH-14499
SEEICOFDUCTOR DEVICES

Western Electronic Show and Convention, San
Fraaclsco, Calif., Septeamber 11-1H4, 1973,
Proceedings

AT4-18126
SEPARATED PLONW

Investigation of the characteristics of flows past

plates at large angles of attack
A74-13183
SERVICE LIFE

Statistical review of counting accelerometer data
for Havy and Narine fleet aircraft from 4
Janpuary 1962 to July 1973

[ AD-767688]) N74=-12736
SERVONECHARISHKS
STOL tactical aircraft investigation. vVolume 5,
part 1: Plight control technology: Systenm

analysis and trade studies for a medius STOL
transport with vectored thrust/mechanical flaps
—== for transport aircraft confiquration
[AD~766682] NT4~11847
%ajor Item Speclial Study (MISS), CH-S54A main rotor
primary setvo
[AD-767539
§H-3 HELICORTER
Results of the flight noise measurement progran
using a standard and nodified SBE-32 helicopter
{ NASA-TR-D-733071 N74—-11836
SHARP LBADING RDGES
Analysis of the lov-speed flow over a slender
sharp edged delta wing at angles of attack
R74-12034

Niu-12732

SEBLE STRESS
Funerlcal apalysis of stiffened shear webs in the
rostbuckling range
A74-13886
SHELL STABILITY
The influefice of a high velocity fluid environoent
ok the static and dAynamic stability of thin
¢ylindrical shell structures
A74=-13321
SHOCEK WAVE INTERACTION
Off-center-line shock interference heating
patterns on basic shapes in hyperscnic flows
T HASA-TH-I~2B66 ] RT4~-12091
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SHEOCK WAVES

SHOCK WAYES .
Waves in an elastic oediud generated by a point
gource movihg in an everlying fluid medium
A74~14928
Hypersoric aerodypamic¢ characteristics of a fanily
of powet-law, wing body configqurations
[ HASA-TN-D-T4271
SHEORT BAUL AIRCRAFT
0TOL-Europlane ~-- Quiet Takeoff and Landing for
short distances

¥Tu-12705

AT4~-10361
Analysis of passenger acceptance of commercial
flights havipg characteristics similar to STCL
ATU~- 15045
F28 - Development of the Mk 5000/6000. II -
pevelopnent of the fazily
AT#-15152
OTCL and tomorrow's airport enviroament --= Quiet
rakeoff and Landing airliner design and terminal

operations
ATU-15862
ctudvy of guiet turbofan STOL aircraft for short
baul transportation
I ¥A5A-CR—23551] ®T7u4=-11835
The futwre of short—hawl air transport within
Hastern Europe
{REPT-SP-T73-00Q011
JORT TAKRBOFF AIRCRAFT
Short take—off and landing —-- cost penalties and
operaticnal advantages

N74-11842

A74-14505
Recent advances it aercdynamics for transport
aircraft. I
2748-14521
Some trends in air traffic contrel
A74-16070
Noige tests on an externally blown flap with the
engine in frent of the wing
[HASA-TH-I-29421 . Hi4-11813
study of a control system to alleviate alrcraft
response to horizontal and vertical gusts —-
for short takeoff aircraft with vane-controllsed
gust-alleviation syaten
[RASA~TH-D-7278] H74-11825
Wind tunbel investlgation of an upper surface
blown fet-flap powered-1ift configuration
[RASA-TH-D=-73991 T ¥Te-11832
study of quiet turbofan STOL aircraft for short
haul transportation
[ NASA-CE=-23551 ¥7u-11835
The future af short-haul air transport within
Western Europe
[ REPT-S5P-73-001] HT4=11842
STOL tactical aircraft investigation. Volume 4:
Analysis of wind tunnel data: Vectored
thrustsmechanical flaps and internally blown Jet
flaps —-~ for transport aircraft confiquration
TAD-7666411 . N74-11846
STOL tactical aircraft investiqation. velume 5,
part 1: PFlight contrel technology: System
analysls and trade studies for a medlum STOL
transport with vectored thrust/mechanical flaps
~--- for transport alrcraft comfiguration
fAD-71666421 WT4=-116847
Desiqn and fabrication of an aercelastic flap
element for a Short TakeOff and Landing (STOL)
aivcratt model
[NASA-CR-1323391
SIDESLIP
An oscillatory method for the flight calibration
of sideslip and incidence sensors

N74-12717

BTU— 142631
Note on the aerodynamic theory of oscillating
T-tails. I ~ Theory of wings oscillating in yaw
and sideslip
. AT4~15T47
SIWILARITY THEOREA
L ginitarity parapeter for scaling dynamic inlet
distortion
[ASME PAPEER 73-WA/RBRO-31
SLE¥DER BODIES
¥opuniqueness of the salution to the problem of
viscous interaction en apn arisymmetric bedy ---
hypersonic boundary laver equations

A74-13205

ATH=-13179

A4-28

SUBJECT IBDEX

SLENDEE WINGS . ) .
The merodynamic charactsristics of some variable
geonetry ving forms, derived from delta wings,
gothic and nlld-ogee wings L
AT4=13810
SHOKE ABATBEENT
Advanced technology for reducing sircraft engine
pollution
[ ASME PAFER T13-RA/ABRO-21] - ATU=-13244
Status of state air emisaion requlations affecting
gas turbines

f ASHE PAPER 73-WA/GT-81 AT4#-13299
SOCIAL FACTORS ’
Hoise = The social impact --- airport operations
.  ATU=14515
Economic consequences of airport development
A74~-18515
SODIDN .
air and fuel ponitoring for gss turbipes
RT9-14565

SO0LID STATE DBVICES
rower copditioning systea for FAA Air Route
rraffic Control Centers .
AT4-14133
sarvey of solid state reflective/transeissive
display media
[AD-767644 ]
SOUND FIELDS
application of finite difference technigues to
noise propagation in jet engine ducts

H74~12938

TASME PAPER 73-WRA/GT~10] a74~13301
SEACE SHUTTLE ORBITERS . .
supersonic flow abont slab delta wings and
¥ing-body configurations
AT4=-13152

SPACECRAFT STRUCTURES .

pypasic analysis of a system of binge-connected

rigid bodies with nonrigqid appendages
AT4=15003
SPIKES (AERODINAEIC CONFPIGURATIONS)

The influence of a deflacted central spike on the
aercdynanic coefficients of a rotationally
symmetric hypersonic body
[ DLE-FE-69-37]

SPLIT FLAPS

Aerodynanic characteristics of a large-scale model
with a swept wing and a Jjet flap having an
srpandable doct
[ ¥ASA-TMN-¥-62281]

SPONTAFEOUS CONBUSTION :

Spontanecns ignition in afterburner segment tests
at an inlet temperature of 1240 K and & pressure
of 1 atmosphere with ASTH det-h fuel
[ ASA-TN-X-2952)

SPOT NELDS

Peasibility study of use of polysulfide sealants
for corrosiop protectionh of spot welded aluninunm
alloys

N74-12706

H74-11826

N74-12571

ATY-14T71
STABILITY DERIVATIVES
Stability derivative. Contribotion of fullespan
dihedral to rolling moment due to sideslip

[ ESDU—AIRCEAFT-06.01.03-2-B] H74-11805
STABRILIZATION
Analysis and testing of aeroelastic model
stabllity augeentation systems --— foT

supersonic transport aircraft wing and B-52
aircraft control system .
[ HASA-CE-132345) H74-11807
Apalysis and testing of stability augmentation
systems --- for supersonlc transport aircraft
wing and B-52 alrcraft control systenm

[ NASA—CR-132349) ¥T4-11809
Analysis of aercelastic mofiel stability

augnentation systems —-- for application to

supersonic transport alreraft

{ NASA-CH=-1323541% NT74-11829

STABILIZERES (PLUID DYNANXICS) -
Improved panufacturing of the FP-1H4i composite
horizontal stabilizer
ATG-14739
STATIC PRESSORE
Experimental study on the characteristics of an
iselated swept-back aerofoil with two parallel
side-valls
AT4-12971
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STATISTICAL ANALISIS
Analyals of vassenger acceptance of commercial -
flights having characteristics sirilar to STOL
‘ATU=15046
STATOR ‘BLADES
Single~stage experimental) evalvation of
tanden-airfoil totor stator blading for -
CoRmpressors. " Part 6: Data and performance for
. 8taqe D
[ ¥ASA-CR-134511]
STEADY STATE
Effect of steady state coning anqle and damping on
‘whirl flutter stability

BETU-12449

A74-15967
STOENS (RETEOROLOGY) -

On the nature of large clear air qusts hear stern
tops
(ARC-CP-12081

STRESS AEARLYSIS

Numerical analysis of stiffened shear webs inm the

postbuckling range

R74-13402

AT4H-13886
Blastic, plastic behavie¥ of a rotor. I - lnalvsis
of an axisyametric rotor whose radius varies in
axial direction
A78-10620
Forsion of conical thin- walled atircraft components
A74-15817
STERSS CORROSION CRACKING )
Problens of stress corrosion in the case of
alupinun alloys emplovéd in aercspace technology
AT4-14018
STRESS NEASUHEAENT
Accelerating teést stand for rotatinq elements of
turbowachines
B AT4-15930
STEODCTORAL ANALYSIS
Review of 1nvestaqat10ns on aergnautical fatique
in the Fedéral Republic of Germany, Hay 1969 —
June 1973
TLEP-5-1081 NTu-11843
Evaluation of AFC 77 martensitic stainless steel
for airframe structural applications
[AD-767597]
STRUCTURAL DESIGH
The influence of a high velocity fluid environment
on the static and dymamic stability of thinp
cylindrical shell structures

R74-13263

© ATU=13321
Fractiure mechanics aircraft atrdctaral desigo
application and related research
AT 10461
Design and fabrication of a mixed composite wing box
AT4=-10749
Fracture toughness and ndt regairemeats for
aircraft desiqn :
A74-15033

Forgotten airport aesthetices —~- arckitectural

critique of terminal facilities
A74-15864
STREUCTURAL DESIGW CRITEBRIA

Stndy of structural criteria for composite
airframes. Volume 3: Bibliography --- with
epphasis on characteristics of filamentary
conposites
raD-7675691 WTh-12726

STRUCTURAL FAILUER
Accelerating test stand for rotating elements of
turbomachines
a74-15930
Fracture méchanics applications in materials
selection, fadrication sequencing and imspection
FAIAA PAPER 72-381) ’ 3749-15965
STRUCTURAL ARNRBEES
The state of application of conmposite materjials in

aeronautics
ATi-13364
STRUCTURAL RELIABILITY
Service evalmation of aircraft composite
struactural components
ATH-1GTTH

Cast effective composite structures --- fiber
reinforced helicopter rotor blade desiyn and
fahrlcation

ATu-1477R

SURFACES

STRUCTORAL ¥IBRATION
Aircraft noise induced vibration in fifteen .
residences near SQattla—Tacona International

Airport
AT4-13770
Evaluation of the helicopter as a camera platform
AT~ 14480
SUCTION
Control of lampinar flow past a wing in free flight
AT4-15567
SUPEECEARGERS

Hethod for calculating the impellers of
centrifugal superchargérs with allovanca for the
deformation of the gover plate
A74-15933
SUPERSONIC AIRCRAPT
Some stability and control aspects of
airframe/propulsion system interactions on the
IF-12 adirplane :
[ ASME PAPER 73-WA/AERO-4] ' ATU=13246
Calculation method for the supersonic spanwise
twisted rectanqular wings
A79-15920
SUPBRSONIC BOUNDARY LAYERS
Investigation of heat transfer at the surface of a
two-sStep wadge in supersonic flow
AT4-13188
SUPERSONIC COMBUSTION RANJET BNGINES
Emissicn calculations for a scram1et pawered
hypersonic transport
[ HASA-TH-X=71464 ]
SUPERSONIC DIFFUSERS
Performance of conical 4iffusers in incompressible
Flow
[ ESDO-73024 )
SUPERSONIC PLIGHT
Faves in an elastic mediup generated by a point
source moving in ap overlying filuid Eedium

H74-124085

N74-12986

AT4=-14928
SUPERSONIC PLOW
Superasnic flow about slab delta wings and
wing-hody configqurations
ATY4-13152

The influence of a high velocity fluid environment
on the static and dynamic stability of thin
cylindrical shell structures !

A74-13321

SUPERSONIC. FLUTTER

Finite elepent analysis of supersonic panel flutter
2T4-13001

SUPERSONIC HEAT TRANSPER

Investigation of beat transfer at the surface of a
two-step wedge in superseonic flow
AT4=13188
SUPERSONIC TEANSPORTS
Perfornance and noise aspects of supersonic
transport
AT4-13798
Some trends in air traffic control
AT4-16074
Analysis of aeroelastic¢ model stabllity
angnentation systeas --- for application to
supersonic transpart aircraft
[ RASA-CE-1323154] RT4-11829
Patigue-test acceleration with Flight-by-flight
loading and heating to sinulate
supersonic-transport operation
{ NASA-TN-D-T73801 A74-12261
R preliminary sensitivity analysis of the coupled
diffusion and chewistry mcdel ~-- effect of SS5T
operations on ambient ozone in lower stratosphere
[ NASA-CR-132369] n7y-t2821
SUPEESQNIC WIND TUNEELS
Fenctioenal tests of a ¢Iyo-cooled maas
spectrometer ion source in a supersonic wina
tunne}
AT7u=-14548

SOPPORT SYSTEXS

Automatic support systems for advanced
hmaintainability: Xnternational Sympoesium,
Arlingten, Tex., November 5-7, 1973, Record

AT4-13802

SURFACE VEHICLES

AIRTRANS operational readiness test --- airport
interterminal transportation evaluation

AT4-13807
SORFACES
Three-axis adjustable loading structure
[ RASA-CASE-PRC-10051-1) ¥T4=-1312%



SOURVEILLANCR EADAR

SURVEILLANCE RADAR
Tha future of secondary surveillance radar in air
traffic control
AFu-14099
SWERT WIRGS
feasurements in a three dimensional incompressible
turbulent boundary layer im an adverse pressure
qradient under infipite swept ving conditions
[ BLR-TR-72092-01 H7a-12995
SWEPTBACKE WINRGS
Experimental study on the characteristics of am
isolated svept-back aerofoil with two parallel
side-valls
ATH-12971
calculation of flows arcund zero thickness wings
with evolutive vortex sheets
fHASA-TT-F-151831 NT4-11815
SYSTER BEFPECTIVENESS
The cost of a quality eroduct --- jet aircraft
rardware and systenms
AT4- 13572
SYSTEARS BMGIBRREIRG
AIRTRANS operational readiness test --- sirport
interterainal transportation evaluation
ATU-13807
MLS program: Phase 2
RTU-12631

T TAXYL SURPACES
¥ote on the aerodynamic theory of oscillating
7-tails. I - Theory of wings cgclllating in vaw
and sideslip
ATU-15747
TAIL ASSENBLIRS
Fote on the asrodynamic theory of oscillating
T—tails. I - Theory of wings oscillating in yaw
and sideslinp
ATU-15T47
TAKEQOPF
conventional take-off and landing --- Tristar
ajrcraft operations and traffic tremds
AT4-14503
pircraft accident report: Continental airlines,
Sabreliner model ¥A-265-60, WTH3R, Hontrose,
Colorado, 13 April 1973
{NTSB-AAR-73-151 n74-11830
TARGETS
A simulation study of the force mix problen in
close air sapport operations
rap-7668791 RT4-126%9
TECHNOLOGICAL FORECASTING
Yertical/short take-off and lapding -—- future
pogsibilities
AT4—- 14506
TECANOLOGY ASSESSMENT
advanced technology for reducing aircraft engine

pollution
[ASME PAPER 73-WA/AERO-21 aTu4~ 13244
pPser report on antomatic test egquippent ——- AJ3T
viggen aircraft avionics paintenance testing
av4-13813
gGervice evaluation of aircraft composite
structural components
ET4-16774%
Some tremds in air traffic control
7416074

TBLEVISION S5YSTEMS
Proposal for a visual system of simulating a landing
--— pilot traiping with televised display of
simulated landing environzent
T POA-2-C-2509«E& Wra-13423
TEMAFPEEATURE BEASUREMENT
Infrared inspection of electrical equipment
rc=-208-21 N74~-13198
FERSILE STRENGTH
§1iding-seal electropn-bean welding of titanium
ATd~18752
TERMINAYL FACILITIES
Birports for the 80s3; Proceedings of the Fourth
World Airperts Conference, London, England,
April 3-5, 1973

a74-14501
Concorde in the alrport environment
A74~- 14504
Alrport terminal rlanning
AT4-14508
3-30

B2<

SOUBJBCT IHDEX

Access to airports —— aurface links to urban
canters
ATi=-14509
faplin - Flanning aspects and their influence on
alrport desiqon
ATU~-14510
Dynamic Manchester air transport region —~-
passenger and carqo handling facilities, runvay

podifications
ATU4~-15863
Forgotten airpoert aesthetics --- architectural
critique of terezinal facilities
AT4-15864
sircraft recovery — There is a solution ———
disabled aireraft removal froam airport
operational areas
L74-15865

The apron—terminal complex: Analyzis of comcepts
for evaluation of terminal buildings
[ FAL-BD—-T73-82] HT4~12019
SBoS technical prograz document, fiscal year 1974,
gngineering and development prograns
AT4-13682
PERMINAL GUIDANCE
ferminal guidance systez ——— for guiding aircraft
into preselected altitude and/er heading at
terainal point

{N!SB-C!SE-FRC-1ODHB—1] HI4=13420
TEST EQUIPNENT
Multi-axial lov cycle fatlque test rig --- for

aircraft compressgors and turbine disks
AT4-T14158
TEST PACILIFIES
on the reliability of results from the tower teat
for fres flight tests ~-~ to detersine pitching
and rolling moments
f BASA-TT-F-151741 AT4=-11827
TEST 3TANDS
accelerating test stand for rotating elements of

turbosachines
A74-15930
TESTING TIME
User report on automatic test equipment ——- aJ37
Viggen aircraft avicenics saintenance testing
’ ATU4-13813

THRREAL EESISTANCE
Polvinides for advanced radomes ——-- heat resistant
reinforced conposite materials
’ ATu-14738
THERMAL STABILIIY
JP-84 therpal stability survey --- apalysis of
physical properties of 19 Jp-4 fuels
[ AD-7675911] H74-13501
THERBODYINANIC PHOPEREIES
Thermodynanic and transport properties of air and
ite products of combustion with ASTMA-A-1 fuel
and natural gas at 20, 30, and 40 atnospheres
[ NASA-TH-D-74881 ¥74-12575
PHERMOSETTING RESINS
Conposite to metal bonding using structural
thecmosetting adhesives
AT4-14786
THIN PLATES
Finite element analysis of snpersonic panel flutter
A74-13001
Investigation of the characteristics of flows past
plates at large angles of attack
374-13183
THIN WALLED SHELLS
The infiuence of a high velocity fluid anvitononent
on the static and dysamic stability of thin
c¢ylindrical shell structures

AaTu-13321
rorsion of conical thin-valled aircraft conponents
L74=15817
THIN ¥INGS
Geometry prograr for aerodynanic lifting surface
theory
[HASI—TH—I—623091 ¥74-11810
THREE DIMENSIONAL BOUNDARY LAYER
AsyRptotic behavier of the solution of the
Navier-Stokes equations near fins
A74-15779

THREE. DINENSIOBNAL FLOW
Unsteady pressure distribotion peasurenents
involving a harmopically vibrating wing nodel in
three-dimensional compressible flow
AT4-13509



SUBJECT INDEX

Heasurements in a three dimemsicnal incompressible
turbolent houndary laver in an adverse pressure
gradient under jinfinite swept wing conditions
THLR-TR-T204%2-11 N74-12995

THRUST

STOL tactical aircraft investigation. Volume B:
Bnalysis of wind tunnel data:y Vectored
thrust/mechanical flaps and internally blown et
flaps --- for transport aircraft configuration
[AD-766641] BI4=-11846

THRDST REYERSAL

bircraft accident report: Continental Airlines,
Sabreliner model WA-265-650, WT43H, Montrose,
Colorado, 13 April 1973
[ BTSB-ARAR-T73-13)

THRUST VECTOR CONTROL

STOL tactical aircraft investigation. Volume O3
Analysis of wind tumnel data: Vectored
thrast/mechanical flaps and interpally blown et
flaps ~-- for transpart aircraft conflguration
[ AD-765668117 N74-11846

STOL tactical aircraft investigation. Volmme 5,
part 1: Flight control technology: Systenm
analysis and trade studies for a wmedium STOL
transport with vectored thrust/mechanical flaps
~~-~ for transport aircraft confiquration
FAD-7666421

TILTIEG ROTORS

Advancement of proproter technology. Task 1:

Design study Summary ——- asrodynamic concept of
sininum size tilt proprotor research aircraft
[NASA-CR-1146821 ¥74~11833

Advancement of proprotor technology. Task 2:
Rind-tunnel test results
[ NASA-CR-114363]

TITANIUN ALLOYS

EohrBond ——- liquid interface diffusion bonding

fer Ti honeycomb core sandwich

B74-11830

¥74-118u7

R74-~11834

AT4—- 14741
S1iding-seal electron—beam velding of titanium
ATU-19752
ipplication of povder metallurqgy im nas turbine
aircraft engines
AT4- 14765
Fabrication and repair of titanium engine
components by welding
AT74-147638
TORSION
Wonlinear bending and torsion of rotating bheams
withk application to linear stability of
hingeless helicopter rotors
R74~1254%5
TORSIONRL STRESS
Torsion of conical thin-walled aircraft compongnrts
A70-15817
TOBSIONAYL VIBRATION
Designing a dynamically stable body with 1lifting
surfaces for a follower load :
AT4-15710
TRAYLING EDGES
Calculation of aerodynamic characteristics of
bodles with relatively larde trailing sectiomns
ATa4=-1557%
TRARSFER FUNCEIORS
The identification of alrcraft powverplant dynamic
response from flight tests using power spectral
techniqunes
[RAE-TR-T7304%91
TRARSIENT LOADS
The bebavior of a wing panel irn a streanm of gas
under transient conditions

W748-12725

274-15757
YRANSOBRIC FLOW
fransobic flow past lifting airfoils
ATU=-14989
PTEANSONIC WIED TUNNELS
A critericn for assessing wind-tonpel wall
interference at Mach T
AT4-15972
Analysis of wall wodificatien in a tranmsonic wind
tunnel
{AD=-7676291 H74-12971
TRARSPORDERS

ATC surveillance/conmunication analysis and planning
—-~ research projects for application of
electropics technolegy to air traffic control
[ FAR-RD-T73-161] HT4+12356

Development of a discrete address beacon systen
[ PAA-RD-73-165] NT4-12362

TORBIRE WHEELS

TRANSPORT AIECRAFT
Vertical/short take-off and landing --- future
possibilities
ATA-14506

Recent advances in aerodyhamics for transport
aircraft. I
ATU-1ub21
Long range viev of materials research for ¢ivil
transport ajrcraft
AT4-14756
Computerized design of transport airplane
R74=-15445
QTOL and tomerreow's airport environment —-— Qoiet
Takeoff and Landing airliner design and terminal
operations
hT4-15862
Dynamic Mamchester air transport region ---
passenger and carq¢ handling facilities, runway
modifications
AT4-158613
Study of gquiet turbofan STOL aircraft for short
hauvl transportation
I HASA-CR-2355] ¥74=11835
Fliqht-py-flight tests with notched specimens
vsing a ving apper surface load spectrum
{LBF-FB=104,/721 H74-11839
A standardized load sequence for flight simulation
tests on transport aircraft wing structures
FLBF-FB-106,73) K74-11841
STOL tactical ailrcraft investigation. Volume 4;:
analysis of wind tupnel data: Vectored
thrust/mechanical flaps and internally blown jet
flaps ~-- for transport aircraft confiquration
MAD-7666411 R74-1184%
ST0L tactical aircraft investigation. Volume 5,
part 1: Flight control technology: $ysten
ahalysis and trade studies for a medium STOL
transport with vectored thrust/mechanical flaps
—~— for transport aireraft configuration
[AD-T666421 R74~11847
¥nission calculations for a scramjet powered
hypersonic transport

[NASA-TH-X-T1464] H74-12445
Trendz in transport aircraft avionics
FTHASA-THM~X-623221 BTY4-12715

TRANSPORT PROPERTIES
Thermodynanic and transport properties of air and
its products of combustion with ASTMA-A-1 fuel
and natural gas at 20, 30, and un atmospheres

[ HASA-TN~-D-T4E88 ) AI4=12515
TRANSPORTATION
Enerqy ip transportation ~-- energy costs of
passenger and carge transportation
N74-13675
TRERDS
Where are we heoaded in air transport? --- trends
for future aircraft desian
: RT4-12669

TURBINE BLADES
Manufacture ¢f hollow airfeils for elastic fleid
turbines — Roker
[AS5HE PAPER 73-WA/GT-12)
Investigation of wachining errors caused by
geometrical inaccuracies of the bench in rotary
nilling of turbine blade profiles

A74-13303

A7T4-16306
Impact resistance of composite fan blades ~=~-
fiber reinforced graphite and boron epoxy blades
for $T0L operating conditions

[ NASA~CR-1345151] H74-12285
TURBINE ENGINES
Test and evaluation of a quiet helicopter
configuration HH-43B
474~ 15644

TORBINE BIHAUST NOZZLRS
hcoustic characteristics of a gas turbine exhaust
rodel
[BSKE PAPER 13-¥a/6T~5] A74-132986
Influence of the cowpressor characteristic on
qgas-turbine engine operation under variable
bressure conditions at the exit section of the
propelling nozzle
A74-15733
TGRBINE WHEELS
Multi-axial low cycle fatigue test rig —— for
aircraft cotpressors and turbine disks
A74-T4158



TURBOCOAPRESSOBS

TURBOCOAPRESS0RS
The reduction of gas turbine idle enissions by
fuel zoning for compressor bleed
[ASME PAPER 73-WA /ABRO-1] A79-13243
Multi-axial low cycle fatique test rig --- foxr
aircraft compressors and torbine disks
ATh-14158
influence of the compressor characteristic ca
gas-turbine engine operation under variable
pressure conditions at the exit section af the
propelling nozzle
ATU4=15723
Sipngle-stage experimental evaluation of
tandea~airfail totor stator blading for
compressors. Part 6: Data and performance for
staqe D
THASE-CR~1345111 NT4-12449
Experimental imvestigation of the effects of tip
clearance and end losses on axial compressor
perfarmance .
fAD-7676561 NTH-13511
off-desiqgn bebavior for agxial flovw compressor
stages with invariable and variable qeometry
blades
{AD-T7672651
TURBOFAN ERGINES
Turbine noise generation and suppression ———
prediction method linking acoustic modes with
perodynanics

¥74-13513

[ASME PAPER 73-WA/GT-71 AT4-13298
Fabrication and repair of titamiunm eagine
cappoanents by welding
ATR~ 14768

prepared for overhzuling the BB211 ——- alrcraft
engine paintenance

aT4-15150
MRCA progqress report -—- pultirole combat ajreraft
turbofan enqine design
AT4=15151
Copputerized design of tramsport airplane
ATU- 15445

Determination of the gas teamperaturs in front of
the turbine of a bypass turbofan endipe
a74-~-15721
The results of low-speed wind tunnel tests to
jnvestigate the effaects of the WASA refan 278D
enqibne nacelles on the stability and control
characteristics of the Boeing 727-200
[NASA-CR-1345031 ¥74-11808
pev:loprent of optimal control modes for advanced

technoloqy propulsion systems --- V/STOL hover
application
TAD~7678251 NTa-13514
LURBOFANS
Tip lead medulation as a source of discrete tone
fan nolize
a74-13791

Effect of unsteady loading on rotor noise
ATu-13792
TURBOJET ENGIWES
prepared for overhauling the RB211 -— aircraft
endine maintenance
A74-15150
TORBOBACHIBE BLADES
peredynamic aspects of gqas turbine blade corrosion
AT4-14567
TURBOBACHIRERY
Turbine nolse generation and suppression ---
prediction method linking acoustic wodes with
aerodynapics
[ASME PRPER 72-WA/GT-71
TURROLENT BOUNDARY LAYER
Turbulent heat transfer measuremepts in a Mach 15
flow
{ ZUROMECH PREPRIRTY 73-27) aT4~15949
®easurements in a three dimensiopal incompressible
turhulent boundary layer im an adverse pressurle
gradient under infinite s=wept wing conditions
{HLR-TR-T72092-T1) N74-12995
TORBUOLENT DIFFUSION
h preliminary sensitivity analysis of the coupled
diffusion and chemistry model --- effect of S5T
operations on ambient ozone in lover stratosnphere
ITHASA~CR-132369] R7T4—-12821
TORBULENT PLOW
pistribution of turbuleat kinetic eneray io the
wake of an airfoil in detached flow

3T74-13298

AT4-13041

SPBIECT IBDEX

TURBULEYT HEAT TREANSFER '
Tyrbulent heat transfer weasurements in a Mach 15
flow ' *
[ EVROMECE PREPRIRT 73-21
FUEBULENT WAXES
pistribution of turbulent kinetic energy in the
vake of an airfoll in detached flow

AT8-15349

AT4=-13041

Rake turbulence — The invisible killer

aT74-19498
Observations of atmospheric effects on vertex wake

bebaviox '

ATH~153963
strecture of Betz vortex cores

ATH=-15970

The aeasurement of the DC-7 trailing vortex systen
using the tower fly-by technique
[ FAR—-RD=73-141] ~ WIw-12718
Vortex shedding from the Tam wing ¥ehicle --—
basad on fiow visualization of ram wing surface
affect vehicle wake
[ AD=-T672341
FURKING FPLIGHT
Fake induced loads on helicopter rotor blades
N7u=-12708

¥I4-12727

4o DIMERSIORAL PLOW
Comparison of surtace-vorticlty method with
surface-source method and vith an exact solntion
for tvo~dinensional potential flow arouand two
adjacent Lifting airfeils

A74-15087
THO STAGE TURBINES
Velocity characteristics of a turbime with
addustable nozzle diaphraqus
AT74~15T19

UNDAMFED QSCILLATIONS
an oscillatory method for the flight calibration
of esideslip and incidence sensors
ATu~14263
URBAN DEVELOFNERT
criteria for the siting of najor alrports
AT4-18516
URBAN PLANNING
The role of local plaoping authorities in relation
to the siting and development of airperts

ATL-14517
URBAR TRAESPOREATIIOR
Access to airports ——— surface links to arban
centers
274-14509

¥/570L ATHCEAPT

gtpudy of the tenperature influence on induced £flow
effects. Part 1z fTest eguipment for ground
eftoct investigations using circular hoet air jets
[ IFp-8/71-PT-1) ¥7u-11844

study of the teaperature influence on induced flow
offects. Part 2: Influence of ground effects
on hot-alr det mixing in steady atmospheric air
rIFD-9/71-PT-2] AT4—-11845

pevelapaent of optipmal control modes for advanced
technology propulsion systems «-- ¥/STOL hover
application
TAD-767025]
TACUUR PORPS

Method of calculating the air tightness of the
vacnum systenm in a turbine with a water - fet
atactor
{ BLL-CRB~FRANS-5646-(2022.09) 1

VACUUN SYSTERHS '

Method of calculating the air tightness of the
yacuum system in a turbine with a water - jet
efactor
[ BLL-CE-TRANS-5646- (9022.09) 1

YARIABLE GEOMETRY STRUCTURES i
off-design behavior for axial flow cOBpressor
stages with invariable and variable geometry
blades
FaD-7672651
VARIABLRE SWEBP WIHGS
Rkolling motion of variable sveep aircrafts. II
A74- 15046

H74-13514

HT4~13136

R74=-13136

H74~13513



SUBJECT INDEX

The perodynamic characteristics of some variable
qeometry Wing fores, derived from delta wings,
gothiec and mild-ogee wings

. AT4~15810

VELOCI?Y DISTIRIBUTION

Investigation of the effect of induction damping

of vortices in their interaction with a wing
{ AT4-15708
Velocity characteristics of a turbine with
adjustable nozzle diaphragms
274-15719
Exact method of desiqning airfoils with given
' velocity distribution in incompressible flow
. 174~ 15965
J YELOCITY MEASUREMENT
Tvo-color dual-beam backscatter laser Doppler
velocimeter
LTU-14093
v YERTICAL AIR-CORRENTS
Gust velocitles encountered by a 720-B type
v airplane and derived by means of a model for
continuous torbulence
[ LBF-FB-105,731 678-11840
VEETICAL TAKEOFF AIRCRAFT

Verticalsshort take-off and landing --- future

posgibilities
AT4~ 14506

Theoretical and experimental investiqation of the
performance of a fan-in-wing VTOL confiquration
[RASA~TH-D-704981 N74-11823

The future of short-haul air transport within
Wedatern Burope
[BEPT-SP-73-001] RT4-11842

VHF OMNIRARGE BAVIGATION
Furocontrol evaluation of the Standard Blektrik
I lorenz /SEL/ Doppler VOR-DME and Decca Omnitrac
computing, navigation and display system for
area navigation. Phase ITI - Plight trials
1971-1972
AT4-16075
t YIERATION DAAPING .
Vibhtations of asymmetric rotors supported by
! asymaetric hearings
] A74-13094
; Role of aerodynamic damping in problems of the
flutter of sandvich panels and circular
- cylindrical shells
’ AT4-15784
l , Technigques for reducing the vibration of rocket
¢ lawthchers mounted on helicopters
{AD-767237] NT4-12729
VIBRATION EFFECTS

Aircraft noise induced vibration in fifteen

residences near Seattle-Tacoma International

Alrport
ATH-13770
i Evaluation of the helicopter as a camera platform
) AT4-14480

VIBRATION ISOLATORS
Technigues for reducing the vibration of rocket
launchers mounted on helicopters
{AD-7672371 R74-12729
VINYL POLYMERS
Fungus resistance of polyvinvyl acetate latex Aust
control material ~-- helicopter landing pads
[AD~T7H72561] N78-13286
VYISCOoUus FLOW
¥onunidaueness of the solution te the problem of
viscous interaction on an axisymmetric body ——-
hypersonic heundary laver egquations
A74-13179
Comparison of surface-vorticity method with
surface-source method and with an exact solution
for two-divensional potential £lov around two
adfacent lifting airfoils
A74-15047
Structuxe of Betz vortex cores
A74-15970
YISCOUS FLUIDS
‘Alrcraft fuel system tests with gelled
ﬂﬂ*h“uﬂcuﬁmﬁm,ﬂdhwﬂpmpud
fettison tests
[FAA-WA-73-83] NT4-11828
H YISUAL AIDS
Proposal for a visual system of simdlating a landing
=== pilot training with televised display of
simylated landing environment
[ FOA=2~C~2509~E4] W74-13423

i=-33

WBATHEE FOERCASTING

FISTAL FLIGHY
Uses of a visual landing system in primary f£light

training
A7U=-14599
¥I5UAL PLIGHT RULES
Contr¢l authority with a flight perfoxeance
controller
AT4-14596

VORTEI GENERATORS
Observations of atmospherjc effectz on vortex wake

behavior
A74-15963
on the inviscid rolled-up structure of
lift—qgenerated vortices
A74-15964

VOATEX SHEERTIS
Investigation of the characteristics of flows past
plates at large anqles of attack
AT4-13183
Discretization of a vortex sheet, with an example
of roll-up --- for elliptically loaded wings
AT4-15u75
Calculation of flows around zero thickness wings
with evolutive vortex sheoets
[BASA-TT-P-151831 N74-11815
The measuroment of the DC-T7 trailing vworter systen
using the tower fly-by technique
[ FAA—RD-73-141) N74-12718
VORTBI STRERTS )
vortex shedding from the ram wing wehicle ———
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